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trl«tif»tiii1: nf Mthougfe ptjjro e rya ia l l t i i© 
r a t i Oft of ^imltrtit3l» TO® fmna to be In 
C«etr> 430 o f m f t i m n m i t eiiowoi dts^tiaot ^ lee t ro i thor^ l td 
Heter^gai ietfyCtMt oolfion. ovalboratn was fotma 
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t ievloar, in ttiose tlisiSiet m ©e l l as oltdwlieroCSS)* Tfeio W l i ap t t -
eai lot i woswt^ l men tbat , ttia jshoap&afcc (jroaps are aot Involved i u tlso 
imt lnanie ni tmm ffnet snino aol^ nompositioti -of ovoltmsiia fross 
f«reot mmmm f l i g h t irariat lot i(S93)» Ovalbwislii fro® ohtokiiii 
egg im» fotma to ootitcitii 301 aalno aoldsCaos) l i t ft i i lagl® oftat» oros®-
ttn'^od by l i t loant on® tioodCft) wtiiob 4o®s not «o@ia to 
camrt unr i^tiirtloat oof istralnt on ttto ovGlliiitBin »ot@otilo ties beoa 
«tio«n roOftfitty to th ts laboratoryC®)* 
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0* All t A body 
i^Mbodios ar® spoet f io serwo protol i ie (gloi} i t t i . i i0)t 
t & i ^ j ^ 116 iwmtt0glotmlixi0« firibiofi^s tAvo laaiKGliry Ig^t Igt^t 
IgSt ctud fcuva fefsois tdo i i t l f i ^dCas j , 8tr«i0t»r® to m i 
olmsm of Imetnitosfl^tmlln ts t6o bmi& unit emBlBting of tm 
t i g b t m ^ t«ro lioof-f polypeptide K t^mim^ littHed f^raui^ti dletitpl itda 
bonasCsth 'PJWiJ IgG laotooiil® cj^aeiet® of one atwsii wnAt ^ f m&lmta.&r 
wetgtit ebotti i^ooocii XgH ountatna tim suet} iiiilt>at wt tb n mle^ 
dt i lar of 100000ttn ie&d o y c l i c a l l y lijr tlionlj^liidlo tttroagti 
ttt@ arosf TgA eo«0iil3r ooouro tm ttio t^rm oJt m l i r i%o i l dimer; 
I g S tiii^ IgU Qxi&t m DoiKiim^r^* ftio ntoafe ainmidkmtly oootiriag is^Mito** 
gtotMitia i a XjSd tsrlit<3{} oooi^fisos of t{to domal 
i iut lno ana c<«i m Isolist©^ f roa tuo ro®QiRa«r of iasaimotlotolAiis 
toii<»®sotia»§0 otirociatograpfeiyiliTS)* Bmm of t^o pUfnkn&l p ropo r l l t s of 
IgCr <&jni la fafeilo I wti^ro w^termms lo t&o o r i g i n o l papers 
ere ulso law joolomttar wolgti^f ratJittBf mtfrnim 
o o o f f i c l o o i stvoti ta fable I f o r ttio rQlu^it imtioir&ltmaii i @©ro 
8ttr»d ft 2»«trt of t h i s slody* As em soon In fablo In i t io valuer 
of aolocular vetgbt end m ^ i m n t a t i o n ooo f f i o i oa t of t&bh i t XgS l i e 
i a tho mago 140000 139000 m d rospeoUvoty. I t ooo-
s i s t s of tiFO l<s«atlo«l light f^olypepliao obaino (wi t i t laolooolor 
«otgti t 2a800 • 2410Of sodlmoiitatloa eoo f f l o l en t 0.33§t f r i c t t i ona l 
ooe f f i o i en t 1*36 - a i f f os ton ooo f f l o l oa t x toT^ oa^/ooo. 
*Tbe 9l>br«vlfttloii» ar« Ibose roooisaotiaod W t;tio Morl<$ i lo iHtt i U r fun l * 
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«£id i n t r i o s i o vi^aosi ly" 4*3 m ^ two i^ l^nt ioa i U m ^ Qikuim 
©otoetilar w i g & t SSSOO - 38300> tw l ^ togotaer fey 
ana a o n ^ o v a t m t i o m m * Tbo f r i e t i o t i o i Qdo f f i o l oa l of m b b i t 
f^mid i n thoBo ^tuaids fdo iriatio of i n t r i n s i c 
vtse^tifcy' of M f f o r e n i ©©lueal^s Has tnjoa to 
t>o aoar 0 eo/ ip* TlittSf the Jiydr^dyinaole boU&vimr of lis<l oateoulof 
i n gpnorcit* C^Nsa not m m to isomatateni t r i l l i a glotmitur stop^t 
einoe an t i i t r i t i e l o v toooe l l r of 3 « 4 ee/^o m d f r to f t ionGl eoof l i ' * 
o l o n t af i « t • t»$ feuivo Imon fouaai to tm i^ no ehGrm"*^ 
t e r l s t i c j s of typ ica l glolMilor VnttUeitf W o loet roa o io ro -
BQmT tl»o IgO aolocttlo feas bom 1§0) to te o f loK l l t Io H 
shot®^ oot«o»lo w i th two o-rs® eorrospondiam «« iliio Psfe (60 A® 
3E A**^ oariTita® tfto c®ctiii»t«5 bHob^ a (FoJ mm 
(4$ A** * 40 A®)* Pro0 loi? cuaslo ^ r a y soafetortaa rnQmurotmntBiUB^ 
it®> tb(8 l^G aot^oale appeam to Iks a ^^yiin^or of c i l l i p t i o o l orosD« 
soot ioo wit f t ^trooasioas of 340 A** « UT A** x 10 t m aoiao 
aoiS ©03:>oeitloa of rot^Mt IgG ^poo i f lo f o r pnotmotiioooas i s givoo ta 
faML© 11 Etere &mh valwe f o r a ^ i i o ao i^ r«>ff|<!«0 roiwjiscttits tfto 
awrage of four iratnos oht&im& from amino so id laiiitysos of four 
antll)0(!)to« dirootoa &g&imt typm Sf VIi£« m a MV 
s)O(30Q0i(i74U Tiior© are S •• t 3 r«si6aoa por lOOOOO gia of 
r o b M t l 5Q( i3 t , i f4>» According to tiie resu l t s of l ioioa aa«l Omitti 
( i 0 f ) r a b b i t IgO {aolooato oontaicm ono s i o l i o ooia p&r pro^ 
iDi f i motootilo, 
Arf t ioy i t l b t ^ l If! t 
Oval tm^ii i i s u m m to o l i o i t stroag mt i t t o^y r&spm&B i a 
nnitt i i la t i lce rabb i t * mouget and ^ l a o a p ig . Uabbita syj^lboalsso tiro 
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miim I I 
MtJIO GWO^If lOS OP OAdDI? AtmOdpS® 
Aalno Aotd ioottJaos ^or ItOfJOOgo f^rotota*^ 
Olyolmo 
Ids 
Ssriit© t d i 
fUroonlao 1T8 
f o l t n o 
t^ouolno 0 t 
Isolmieif to 04 
la 






Aroit i iao 40 
i i a 
tm 
Prot lno u s 
Aialdo frot jps 
!lol«Cttlar wotQlit f roB ra®icroos i ^ a o o 
a Bata takm frosa rotermmiif*) 
OocSi valae m average of foar vaiuos «ueatii©a 
f o r rabb i t ant ibodios «tgatttst four of paoaaooooetis« 
10 
typos of esittlxj^tcf® agotast ovolbuaim aosol^ i am^pr&o ip imUag 
tyuift eta^ proet^ j i ta t lag tSto mn^i^mi^Spi taUm m U ^ M t t & 
pto^dGe^ m'mmn ofit lgoato ona ii&vo 
ti io pro^Martr ©f seaait iEl t tg lioa^lagoas ( ra t i& i t ) 00 mil os l iotoro^ 
Cftusisaw gainos p ig) stttasCOt i08» t0 t> , 
o t ohoorvo^ t t iat aatlDo€Sy xMioh mmitt&o^ gutiaoti plu 
cta&0 oi 140>$ uM lo t&oso c^iel) sonaifcised ^iie 
o^tits t j f twacBi «3ai(£5 r t i l jb i f mm fast^-novinQ olc»fstro{ttiiorottoallri 00a 
oer© slic^Utiy l a rgo r i a Q lm %hm l^U 
fb© p roe ip l td t tog aefetvlty ogatocil ovattiualit was 
ohooii W A^oir dikd foyiori^) tj® pttmont i<i Iraotion^ 
m^ mt in t i ibaalo fircsoUeat of fcte© sorua oi rat>t>ii0 icouataod 
^Qaiaot <nrallmiaia« I t s Gm<ooatmtim i n ^ i f f o r s n t «i@suos 0:^ 0 fotiod 
to tm tfi0 f i l l lowing li icjrossiiia orfiort l i t^oro* Hoart, 
twrno oarrouf ItsngsCsoo), The ttotorogeooity 
o f rsfefeit astlo^altefliDia ^sm a l t r idatod i to t&o pf^soaoo o f c i t t&r^At i 
aot lg^ato oti t l id iml igsa soloouIaCSSh i a f<ioi« oroiLtMc^ 
Gsolooato m s foand to oontoln a t l eas t Civo oat igoaic 
on t>««o t iO ot roferonoo ogaiost wt>ioti aitt|{io<}lod aro |>ro«saooa, 
?t}0 Hoterogonoitsr o t rab&l t antiovatbusiii i tiaa al&o boon doaoastratoa 
by i loiao|t i«rg«r and Tlio i io looalar ^ i g b t sodlsioa** 
l a t i oa ooe f f f o ioa t r abb i t ant lovatbaoi i i ware founai to bo 
m ^ ro3|>oottvoty ( fab lo X)* 'Ptio asstao m M oo;iipo9itloii of 
rabbi I Ismtito^^lobutlii spoo i f lo f o r oi^albusita baa not i^oo woriEad out 
«o far» 
t o 
f i to QitooiCMBi roiistl ioi i h^tmmn tmfiooa asad asitlw 
feody t t tvolv i i ig l l io cMiitv® s i l « s ^ f Itis t m D0l©cttl©0| O B t w i a too 
t l ia t m y *»v m f aot w e r l c p eaoft <i|ii©r» f t e snUsoo m 4 aa«4* 
«ti0 roe«t4oii» l iHo i^rouipieauiofflf ct^ialttfeJUiotioai 
and tn tHa nm^ nmrnalout isa^^otisi booeireri m 
fiifeago thn p r i m r f liafifeta^cwjtiiiody ma^ iMBt im , 
t&e ttlilmfecly Imm to Itoo 
fi$rm<&tim of CtreQlH i^lctfo^? ta ma l l e i p r o o i p i i t o 
r«!>deil«, m^ xmB th^ o«ni &t i i imjfteo^tti ooafeurF 
( i t f > m ^ Ifkt&r m osteastiroly latroeUgate^f ottiorSf by Otjiael-^ 
©ml E a r l i e r iittt to ojspiaia 
til© tat^raotlon ooaoiaeiretl itio lotoro^ttoa oitimv m 
a &hmiml neoottoaCHS) ©r as a ptiysloal a^o jc^ t ion proeessCW* 
Arrtwinttts(i t> oaneiiii^rQa r o m i i m as a ooofcrall i ie-
t l o i t reaot ioo t t tvolvi t tg tiiewi^  acst<J m€L «alE ©a^ ag^plylac^ swcooss-t 
f u l l y t!i0 law of mm mttm to ll io ^afeti foaaa 
i!igr«9!aoat b0t»o«a the tl«30if©«i06i end valtios f o r tu© 
emount oJf p roo ip l ta to torood. f&te sasf lioissevert Sijucrntm 
toisst hmam^i i t now tsnomi «tiat eiolootiior ti io 
antigea-Mmtlbodr GO£ipl<ix mt camtmt tturou^^siottt preeipt tSn 
t i t r a t i o n oanrttCQd»i99) was errofieousljr asuuiaed Dy Arrlioaioao, 
0l!o»l i(T3,t4| m6 I t t to r «n motzitt^l i a t i w i r tH^orot ioo l twAteoots 
that ant igen antli^oay ooaiijifie r ev^ r s i b l y Ao au l t i i p le 
1$ 
proportioa9 g»<1 tb i i t t tn teraot ioa of m c m t t ^ d y m t ^ e ^ ^ ral^b one 
o f tfe© mtigm. does not Ifft® imHml0 ntfMt^ of ttoo 
ot-fii^r Bit&B of Um osttgos ra^siJli^a 
siiocosaftttty 03i|>lolii©a W ttus oQtiatiooa aoriir^a oa t)o@Ji8 of 
Mi^ositia; t tm i tatsr of isass isistioa mm ^ppll^ahl^ to 
anUgeo'^antlbody systecif l loi i lolborgor ana £0iiaiillCSt-^0> oa 
o^pirtoal oqiiatloit uti^ig^sUng a lim&t mlmtt^mUip tte 
to mti^m mtlm In tfio jp>rmipi*Me m d ilfio m ^ m t of p r e e i p i t ^ 
tod iwitigeii ttpuo o<|ii1lira3lotioo ^otio* ostojcided t&o froofc-
Ei©Btt Of So t^ l lK j rgo r S©a<aaH» mtS mMumd tHat ^tmm mm %m 
t f p m of ooabittiag ot tos on tho oistiGoa tsuil onttbody aoloottlooj oao 
i^et I I I ttio fo roo i ion o£ i a t t i e l oowiiloito^f oii«i tJio otrDor disj© 
noodod for fs^grogul^loii of tt«> ooaj^loros to fo ro Sfito proolpAtafeo, 
Applytng o t a t l o t t o o l cKjotioalos, GoldttiorisiTS) ca oSi>ro®sion 
wtitoii eeii m ti»oa i n oMcntot t i ig tHo cyaoual of o i l posaJltilo eafclgon-
antibody oo@I»loso0 t» ttio tao|io<3tos tmo mU^m m4 aatibody, 
pfovldet! tbe nmoaats of mt tgoa ostS ontibodgr 4o tfej syatosf tbo vqMb^ 
nee of tho anti^atiy m6 t&o osteat of tUo m t i body rooot lof i 
oro tnoim, I tagor and Cam9t)o3.l(S09> tiao^ t t i io ap^mmh to dotoimitt-
lag tJj« eqiut l ibr tua oonstants sad itignmodyttacslo aot® m ttm t o r m t i m 
of ooliibto mitis0ii«»0iitit)0(ly oo@|)toxos» fno basio asauiapttoa of the 
theory that a i t aattgooN^nttboay tmam oro oqt i tv^ ient , provoa to &o 
wroog, Za fftotf aoro ttioii ono oQutllbrtuis ooo^toiito miot tm ua&a Aa 
dosertMng ttio aattgea-ofitllsoay ro( iot ioi i ( t03,t35)« tlio ttioory wm 
f t t r t f to r by Fatjstt«r m ^ I t oHout^t feowovor, 
he mnUm9& t i i a i ttie o l a t l s t t o a l n^eUanlost Choory fo»ii<l to be 
tintoaable f o r ttno onalyotQ of p roe ip t t tn data fo r wEiloii tao 
oa^lr lOAl approaob o f Woidolbergor mus Conitatl ts o t i t t ©oii«t<lorod 
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to be utiftful* 
t l ia i»ffdOt o i f«urliii)tQ9 lite© j^ O, ioiit© 
t t i re 09 raeet loa, pmrmimtariy rni mGmti seago, 
Has te^ii r a ro l y . Froa tn^©® 
m ^ t t o ^ ^ d r i tl^icil o^n t ra l s u l i i s genoimllir 
f o r ^r0otf>tt6tt®ii twit jftat p r i m r y m ^ m t k tti& 
antlgea %tm ti%h s a l t «oiwMjaliraUoii«i m 
ttm iiiJa^t ^y or ©vea ^eomum ptmipiMimiB^p 
to m y &H tiatweoQ 6*3 oad w i t h 
mmimG pr©®inltat lcni l a t^© vtelatfey of pJl S» Moiierftto in^riscss® i a 
t©«pormtttr© s^^mmtty tuoir^aftos t&0 rati® o t Mt£tougti 
mmmt &t mf or may mt ^ im^nm&d W ^tto 
i ft0« l a In pimsi^^ti atiiatoSf HoTOv^rt I t moerl ;^ 
Seen stiotsa tfent tm re lo oa «a l l m tiKj mtm% of onttgeo-ai i i t i jaay 
I s ttior©ttto<i u l t t i Iseroaee In toaperalur© apio 
Tti® roaell^ia loaOia^ to tbo f«naotloa 
^ f sot^ibt^ coaplojiea Has iKioa iQiroailgai^s^ Stager 
(1T | , |73 ) iBia raore r t o e n t l r toy ©t ttltrao^a-
i r l f a g u t m ^ ©lootroiJttorotic t©oiiiii^i«©» m ^ 
Bi&dieai ttKj forff latlon of solabt® aom^lmm 
I n til© of e'cottoa aiatlgoa I n wroool^riGCl bu f fo r ipu 8*01 
tf>iilo s t rength 0»3) a t a taiaparattsre of 0®0» i»n<loy tiseao ^oaaifclaas 
tb« eqai i lbr lu iB ooat tant ena othar tbarscxiynoDla waro 
aa lca la tad m s toaad ta tia» ^ 41 ( 3 , 1 # s ^F * * • • 0#a 
Kcal/ff lola, a® 
e<l i i i t lb r lua oonotanl wm fotwi^ %o be ioaepeadeot nf *ftio 
iraloo of a 8«ggo8ts i t ia t iHo iiiitl@oii«mtib04jr m m t t o u t® afttKjfiaiil, 
eu^ iti0 fr0« ener^r oiiaiis© i» favi^araiitlo mtmpy 
©ff©ct»» t W s w t t l d atiiis t t ia t mtma ott ier f o f t o t m 
ploys 6 t3it|or ro le ta walbaoltt*ia»«toiralb»aia roooftioa. tuo 
ferttim coaotflwt w a fm ia i t o tio pU oogNus t^ent by i l iagor ©t < i l , i tTa | tsUog 
f roo onaAjsiei o f %Mlr Saio reaeiitoil ^ i^i^ortQiit mmlm&im tltafe pro** 
bofety t tm i tseoo ia to^ ©arMayl l o v o l w d l a ifito 
ant iovi i t iHiiiia roeofctoo* fHo Hiaottes #f oval&ttjatii-^oeitovalfcuQia 
r^aattcm loodlag to ttio f o r m t l o a o f aolnble ^ms^lomB mm eia<lAo<3 
t w i s o u <5t al»(lt3l.> i iU l t® i»a polorl jsot iao tefitmkqm* 
f l id coaMi44ittoa isfiss f<»iia<l fto t&ltm seooadMtrter JslaoiiJot, f i r s t 
o r^er ts i th rospoof reautaiifet muttoM. pa iKStweea 
Froa ttsu dtepottOeao® of losCrat© ooastemt) m t&ap&raturoi, Urn 
mHvmim energy o f tb® ^euoii'fl on t^ r roaett0o ©©s tovmc bo iZ 
iSml/mato, tirhiisti 1® wol i w i l t t i n tlio * 30 Eoal/aole r©*-
f o r veriotus sF8toc®CtC»3it80f IQI.)* fbo ocft t-
v t t t io i t miergy itie r t a e ^ l ^ im^^lvWiQ ttf^tea tmii i® otwat 
4 Thd antro^F o f acttivaii i^a f o r ttJ® primary ooaiblaa* 
t l o » betweoa ovaltmalu and ozilloimttsfiii^a eras found to tm oo l / 
{aol«/d«gr«9( tut}» 
fbd p r e o i p i t i n roe^ottou of oTnltmsstn w i t t i a n t l * 
iM>dr eias Ijoaii stuaiod acjons others by Taylor eo9orleer«ii93«»id3)9 
rioti3«lt>®rger end EondaUCSdh Cttlfeertsoa(3ii|40h aaa fey Hooker oati 
<Hio gonoral ooitotusloii of ^ c t o Qtudim wm ii:io% ttio 
aaoaat o f %fm «i}tlgoa«otitit>oay p tmtx* i t t i te iaoreasoS ^ t ^ Inoroaaiag 
amouit^s of nntlgoi i to ft f i xod imo^nt of ootlbo^y* %ill i ito 
u 
Gtsiiuiit 0f Hk mximm {^ointit S'iMftti&v of 
oatftgen* I n f a e t i daoreosod (£10 noouitt o t tb& p i t j i ^ ip i in to forraoil* 
fus tsaslta^^ at&o xtifiroseatotS t^e neu t ra l t i sa t l i ^ or 
pul i tei bsmrnn tb io po in t mit\mw mH^en nor a n t i M i r ii(ml<i 
i o tlio 0tip©r«jatGiit# p ree ip t ta to a t ifeo eqatvalotm© poiot 
Qti;OW0i MtnitQ o o t ^ d i U o n o&afeain<i(S mm&tmt> mmmt 
o f mtimmUmmin* f!io l av of m-m motion m^ f^ Hs 
Hms A&Hm^ m i t a toaslo mn^ to ttm oval tmot i i^mUoifQl* 
baetn f^d^erataro l i t l l o o r ao o f foe^ oa tfeo maX** 
imiuiowiUAiioimlijaDlti !»rQoipii(itioitC$d)« f i io io to raeUou of ovciltKtaiii 
tfiifi liiotlaot on t&o ooaoontim^ 
i f on of xiOQtrol so l t s f wtiloli a t r o l a t i v o l f jtH^liior oonooatriatioiiid 
aooroffflo kn fcUo ostoafe of p roo ip l t o t t o i i . fao tfiitl«» 
D t l tng poG®r of i l l f f o ro t t t cmlonQ v m tom4 to fol lot? ttsio lyoftropio 
soriesi cm"^ y y nv** > Ci* > At Im lomc stroagt^ m 
at to^ot l io r opposito o f f o o l m proo lp i ta t io is o i ioomd* For oscaopln^ 
aon t imtmrnmi^lf fotto^ Ixtofoasod proof tp i tat ioa of ovaliHsiatii^ 
m^t^^Wmtn ooc^lfwi It iorfjt isi i ici tim oottoontrftticKi t/t ooatiia ca io * 
r i<l« frota OTi to o f f oo t o f pu on ttio QimltrnMn-^ttoraH^ 
tmsilit p roe lp t t a i i oa h m not tiooo oys^omatioatlir invoiitUiatoa* t im^ 
eirory ibo ojcisfelag data(139} auggost tUdt ttm optiml pm^t&itmtiQa 
oooars near t>ll T» 
Xt aoflf mil 0»tabtiBtk9tA t h a i the Motog io i i l property of a 
pro to in motooolo to ft d i roo t oonsoquotioo of t t o tml^ite n i i t i vo 
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i fonaiit ioii f o r «^t«tl!i ^ I t aecoasary t o f o i w ^ t c m t® ooa^is iu^ t i i 
mtm aota s^QiaeiieaCtat 14, un^^t&ft ^fK <iiffr«MJtlott 
its tt90 fmlf ^jsiel^ l^rovld^ ^m^^uitfii^&i 
so lu t i on of ti io 9i>itmtur& a Eomvi^ri 
ttttforttjnatol^ i% feas boeii eo f&r to Qsp ln i i t M s 
f e t teclBJlQUo I n <»os|»l«3to o lue l i ia t to i i of %fio tonal 
grlroottxro o f Sf f i^ogtot i t i l l i is* ott ior i ^ i i ^ i oa l teotmi^iioa liov© Imoii 
tM Imt tm im o f 
iirauctoglotmlini^t suit mtMmt^rsr ^rogifoas ^ m&n mm I d oor ta i t i 
oase®, f&o ooffijitoto or |>airtl€tl p r l o a r f o l rdo luro o f n fow tomsao-
g l o M l a ® liooa immntlr ttorltod 4Bf Il7t 76* 
drooa ooafoTOdtlon of m r m t myBitim, lnstiuio^ilotmlAxio 
ntm l^oa stwijlo^ W meimAqma smh m mmarttmat of 
t o t r l n s t e 40t $@t)i lot? c^iglo M r n ^ ooofetoriog 
( l t 0 t l i o ) f op t i eo l r & M & r r 70)f o l roaio j f ai-* 
ohmiBm{M}f o loetroa faioroooopr(d0f 3l0O)f {ijr^rogon-ioa 
tlooC?®^ A ro'^lo's o f oariotiiss l i t e m i i i i r o ohowo tuot oiscfe 
s t r o o t u r a l studios f o r opool f lo onUbodioo d l rooto^ ngolast kaoim 
antlgofta tv&m not iiooa m^^r^^kon s j ^ t o o a t i o e i i y * i t tiboro* 
fo re t lN» ta to ros t l ag to ooo ^itotfoor o r not ttio s ^ o i f l o imtHNxaios 
ovi»ni l l ooTifoneatioii o l ta i lo r to tuoso oi&tololci^ i n a m H i ^ o i f l o 
o r Isnmiogloimll i is* I t should Do etootioftod m&t tno »pool£lo 
aod iaofl«>9i)oolfio r«(it>lt Imatiitoi^ioZmllas tiavo iKsom &tmm to poososa 
a laost s l i t l l a r anlxio «told amp^n iUou i ^ f ^ 79t l l S i I t 4 ) . Ttioro lo 
90I8® banod on aoafftiroaieat o f op t loa l ro ta to ry tJl^poi^loo I n 
o l i r o i r i o l o t fNsgioii suftgoft lag soiBt Slfforonoos i n t^o ooafor»atloii«» 
of apoo l f io m ^ aon^apoclf lo r « b b l t l iKtaosto{wi l los(30t 
m 
I n tm tmm Invtifttlgi^tad mm 
proper t ies of cmlllKiai't ral»i>it wltu 
ft ^lew to tht gross eoiifaimati<m <»!' anMboor to 
h revloisf of ttio I t i o r a t a r o B%mm tim% of 
^orte m i f i t i^B)* 
aotsfov^rt ir^sl oalt ire ©f cmtigeo^aatilKXlr taieiwi i i t io i i tio© sot tioeii 
proper ly tiiid6r»tood« fl io foroos iHsl iowd to ^ rs(3©p«as4&lo f o r unit-* 
lieit^ van 4er X^mVB ia tor imt iona^ As f a r ©s i?o aro aw^irof no 
simtissssifet© liaa 110011 ^ono so tcur on tfee aafeiiro of torooo roo-
poasit i lo f o r s t f t fe t l l l y of prrooipttatea W 
t tsat i f iO tl io o f f o o l o f pBt i os io streagftlSt mf i tooporottiro m ontigoo* 
Gatiiwi^y ©ysteaa, ffotdoltoorgor cssd Ima m <imii>t ©aflo a 
aot&t lod ^luajr o f i»ro<»tpi£iit ronot ion a m I t i 
f ue t eroaauro^ the otnouat o f prdo ip l t&to a t i t i roo toi2j>ora$or©St tmt 
«ottl(3 «iot raaoii any tmiLtfut ©onolasAoa 00 tar os lilio aatmro of 
fdreoir i s i t onoom^ , ^ m f t x ^ t m y^ fo r t o cup© i smt t&u ie iw^ I39t 
iBOf t 0 i f i03) m tuo offoot® of iOKtio ©troagtHi aofi toapomtur® 
on ttm «aittgoii^iintiboay reaotioa* tboroforo tHoagtit ©or tU ' ^ i l o 
to do »3?8tojnitle m ttm tnflmsac® of i^nriables m 
o i p t t i n ref tot ion t a ^ m i i g and mttmsH^mmtM i n ordor 
f t n d ottt ttie nature of i^spoi is iMo f o r tti© aotlgoa^^ 
roAOtton* Za ordor to ^ff tni iSi io tlio m t u m dad audt^or of 
io»lsiil»l(i gvottfif i n this mit ioviaimsit i i taoleettlei a ao ta i lod &%my o f 
the tif<lrog«ii«loii of ttio ^poe i f l o mt ih&&y Um id«o lioeii 
lAftdft* 
0 
At m t o r f o i s 
t* m s s t e * 
tiseiS in titese otis^ioi^ «ms et t f tor c f t w Wiao© ory®-
ta l l t s i od obiaioed froia is«ata) or 
of gra<a® V i r m stcpm sJiiataloal Gojspimy i lwue 
t i^ i i r t C| fj^pQ iTlf tKivtao pfw^ronti© fygto 
XlWif ba'^ioQ @oruo a t^ex l i i i and Himait Y Com t m ^ t i o a 
irm sigiaii e^opciiijr )• 
wat r>urotia«o4 froia f l a t r i t l o t i ^ l sto^tioEJleal m ^ 
€mt»l&m9 wm rro® y.i?, tfigUtitt£» Cloati^K 
odtB^^rotal o f S i g m a^a.iISI m ^ p t i r l f i e a 
iia®. The jHirt f l o a t ton prooetiluro t«volvswl w jw i^a l l laBMoi i t t m feot 
wfttsr ooatatoing aot lvated ot>iiretml« itsoa frciis Hot tm ie r t una f tnal ls^ 
frm aQueotxs i»ttiiiiiol» fltio o r a ^ M s mm t l i^i i wndfiii^ d isrith o£i i t loa 
aet toat ana ayt^U by blowing lictt 
« t h i s tHoais gtitmiaino tii^aroobioriiSQ v l l l ti@ ati^revlatod 




AnalFftie®! $r«ile pofcedflima ch lor ide m^ ml4 
m m ta pam^aimtioa "^f m i ^ l of pS l oMo 
m ^ of lo i i io Sofiiuo tsoribilal 
C»<itHlloit©I O^S.A.) oad imri i i f t t tr ia 
i n M ^ ladta) m t ^ wso^ to t j a rMta l ttaffer «i£ iou lo 
Stto<ff|j|6t« l i u f fo r <piJ ioat© sfer^^^iii 
m^im T3BO ^ropare^ f r w mmknia anid 
(misli Cmpmy^ Cnclcita) m^ roataoa^ sr©fi© so^taa i i j r ^ r o ^ l ^ t 
Mtt0r ©t pH tsm propawja trm aaalr t t^^^i graife om^** 
and «(«i<liiia salt® »f ^bospfciorifli ool i l . 
tm&tma M t i v m ptirofeaQtsd fro® a Sale** 
fbo m n i m ^ »<iti®2s 00 W •• l i S (20 -
S0 eesb) ta Cora m^ tmmx % m % $ oo0ii)Sii o M o f l ^ d 
tfor© fro© Ooiior Cfeoatoal Codprny 
Acaborllto Ifi4 400 in ^^ro^l foro^t:^ frm DBi (Innia)* 
M a * 
Boptiadom G*l.09f Mao domferaii 
wore obiaif iod f roa ^u&rmoia ^ i m i?or taauao* 
togioo.1 9tuate9 Invotv ins go l t ogar ^urolia^oa o i ^^or fro® ISoiwa 
A^iir Ag^r Oo.» or froca i>|fco i#o{7or«itoirloa 
G 
• fl ift ooaooalritt ion^ w i l l turoostoout t>© ©atproooed i n groa so iu to / 
100 sat sot t t t to i i Cv/v}| unlosa ottiorwi»@ aiaton* 
do 
d* MSSEBSS* 
m r ^ ^ m ^ m l t y iomtititzoti m i n n iiliiiaialuta 
( f< j r r tn*0 froia ©cil&loetioia ©as also 
tim.. AniMm 
$mi0lilfig « $600 weitt m©4 f o r iimtialssatl'Dii* 
fUo entcalo mtm M M i S t e l * diot© £tm 
Illii4ii0t6ai t o w r Hew E^lHi ( I gd ta ) , 
n i l U p o r o P i l t o r o lUW 01300 (poir© ©la© a^^St atoros) por© 
obtalcKid f roo i4t l i tp®ro t P ^ S . A , t H a l y s e r tubiae^ m m 
p t j t ro toe i oitihfir fr«Q nmnn Corporaeioa ) or frosa Arttwtr 
ftioisao CoiK a^yay F i t t e r o t r i ne f o r itMmoolootroj^ttoroQte 
tfor© meas tr^m CTfeatisssn m^ i f l l i t i r ptipor* t i toa te t t l l y p«ro ©cu i^^ los 
poi4i»8iaia oofliao pt^nel^ ^imifxl CBSotto 
au t^ i ii«i3 o6fe0r reogeats mw^ woes in dttoroAaafeioai 0 I pm-k&iA 
oonofi i t trat ion W l#owry*© isotuod^ toolyUcal ^reiJa aiiapi© qS area 
wiiai FdOfimtal l lsei ! Smm iiQuemis ot l jmi^t* Mi<s FooHtln o^od l a 
tags th© vtm ptiroliiiffad f roa ENaeroaptoottia-
H0l was obiftti iaa fro® sigsift ctieisloQl Coapnay Cy.s^A.) m& nsod 
oat fa r the r p a r i f i o » t t o o . 
A l i -g l f tsu <!ottijl« d i s t i l tea w«t«r ms ttirosignout tmm 
20 
iiic^ni, absoypttoa mamrmomtitn t&o i f i a i i } ! ^ mm cisd® 
et t f to r on AW&ftpUtm^tQr trltfci m%Q0f m m t t o B of 
I t g f i t potii t . 4 oof Of on Oarl Soies Spootr©<»olorJLe0$0i?» 
ttsttis eiaQO oavQttBS n ot % 00 lisftt pattu Opfet«al Comity in tim 
u t t r o v i o l o t jroago mm u t i t l s i n g Corl Sols© .lomi 
paotdoetcr i tst%% qaortss of t co l i e & t pefttt* 
Pijr rmtlm met^timmmfB of pu a t room teoporott i roi Ul ioo 
noset ptf Bidter iu nonim&tim wi^t i ^isiam ij^&sa otootrodn 
mis, Ccit^^iiot mo ttsoiSU fti«5 «rof© staador-
w i t l i Eeo^Qit otcmder^ buf fers t 
i»rotota rmifAaoly ^ t o p o i a o a issoMioa 
0ii»«iit la.tl ir 0m to ^©wy o t i i l » ( I M ) astag Pc^lia-^&DSOl oaa o w e r 
r^ i igants, Sovdirer, I s ^ ruo i& l i n 
fiOQurftto det«>rttiaatl0(i o f suish us dx t i no t ton o o a f f l o i o a t 
m i i t n t r t m i i o ir isooattyp ary m i g u t ©ettwa, was fomtd to bs 
mor^ precise ttmn tim taettcod montioned ms #iaploy«<l 
f « r th® 09tt««it lon of pmimim o«}tiiS0{itr»tloiii3. f l to ^^^oout t o l t i t i o n 
o f iise p ro te l i i vii9 nialyxci^ m m r e ^ otmii^os of 
< i t « i l l t «d t i«t«r ABd tb^a pat9«(l throitgti a fnLsd<S i(m«N&x<ol»aafo coluatt ^ 
ij 
proparaiS aoeordiitg to Itto isattiod bjr ia ordar 1 
•v 
i 
to t»ol<mio of ib® pr^tota* a Satt^ ini might nt 
t t toS^ to i r r o i t l a t o l t i t i o a vm l a mrm to imr n^igi^ii ig 
i j^ io l i isaajf i a a i iot^alr-K^lt^oii lf i i i i iS 
mlgUUt f l® p»t©i , i i i&mt^utmtim tue stoalB mlntim 
•mm Itiwt t a per g r w ©ointKisi. l u 
pmt^in «ionic s^ l t t t ton mB an® ieoluai®* %tm pr^Mm mmm*' 
tm%im mm W ^^ migMn^ jboitl&s} 
to mm tim pr^tei is ODtmtiois i i t i i ta t t is ot l ier ^ m * 
fsMii^S ttie ool irent, Soiti w r o lioatod m ^liKiiro to ©oasiiaat w i g a t o , 
fii© pr&totn ^tJaeoatjrattori mB fa&m item lilts diffur^ii©®* 
nirtlj©rt tmm ms^tiraoaat of dimstty ot S$0 fio ^ a 
fmnGtiom pr^tiiiti ^©tto^iiijpatiea m hy df-jr woigfcii Esottnodf 
14 
<3«offt<ii©at» ^^ emttoval toata um mt^wt^tam 
ana waa fotm^ to }m a% pil 3. as m& afi i n a 
»tKt«ro of fotegatuo e h l e r i ^ toj^tiroeiilorio t im io siifoaatft 
f&o i4# i0 aft pn fo r ©as ta ftao 
6et#rttliiat;t«Hi «if oatl^vsalttsnto f f®o ttojf l i g l i t al»orptl.oi i mmur&mnt 
i»t MO 
4» Proiiam^tan of M u t e t ^ 
ftie oft t ion «aro{iaago ri&t5to (ecweii so J? K Ha^ for®) woa 
to hy^r^g^m ion foim Uy O3EC»0»9 of 6 ^ salptmrio 
S0ta« OIK! t9 mamiam Ion f o m hy O3E(S«s0 ef 3 H asiatiiiittfi) 
c f i i d r iae jmi t t t io f i , mion ©xoims® ra^ ia C i^ i ^^ t s 4» ei** 
foim) w i t CQiivQrIdd to i^jrdrosc:^ torsi ^ tro^itm^^t w i l i i ea^rlioaato 
sodlfi i i iijrdroxii!t«i «ita to aoetate ion ta rn %m%tmm% w l tn 
3 H «oaiuii 411 tti9 four tons* o f ttm m»in9 wore tboo 
«{sorott;litr mm»tm& w l iU i l t i i U l o d wo««r ftiii! ^Aoto^i in m oolusti of 
10 
0 t m 4 af 0 «« Itt ttift o r d t r i liyiTrtitiitt ton <t jatxed {ijrajrogiiKi 
hjNlro^yl i<»a form (4 m^ittU im i i Ural m^ tinmily 
amonitm ioa oyalo (a is«>, 
f l i i i mw t& f<ir tim pur ine fey 
^mmis i f t Fine aii&^ealOf Bm00n i n Qt %tm a^ivmst to W utai^ a 
I n firootaaitis* Tm i^ttirrjr ^ tasra i^d 
hf ptmtag it aader f o r olK^at t ta l f m hmr^ f^ Bupomatmt 
l i q i t i d wa® saoMfl ©f f i i » t i l l m l u m 9 i t u t rosmlaias &ap&mQ,tmi% 
trm m^pmsdm^Mf telf tUo wt«ao of ste m^rnmtm fim gol md 
mpomQtmt «5©ro aiKoul Qon%ly t n f u m © ttiapoaotoa timtvtg r t g& t 
f o r pcKJiiinQ fe&o l>eil* 
A w r f c t o a t l r cseimtod t j t^ f i t feoi i w l t i i m mtGmlm tiiD© . 
m tiKS f&o from tt is eoluasi mB f i t t © ^ n ftie©© of 
t h l a poljrtbotto tablitg m t i i ^ ^ i Q u t l y loac to itracti I d a f o i n t ©oo© 0 oa 
tialow tti9 to{!r o f ttt0 ontomim tab^t t7lmjro poli'tliQQo t i i t l ag ms 
tec i r jomr l l y ftsKjd tJi© imlp of ^ahsoivo sopo* tha eolaea xsm 
titled w i t i i t! i i i to oise-taird <if i f t^ wMoft ttm a^l 
was t o lM» 
Ttm « f i t l r « Blurrr l i io e»litcai w4«i iiKi 
ti9tp A glftSft ttaa of tiiis tuHn^ wm 
«nch thmt tu o u t l e t wiui 9 cm tmlm top of l iq iu ia 
to t m «xt«ii)iIoa tube. Tiui g«I «as Co s o t t l o 4 ( m 
ua^lor f r a v t t j r u i t t l t l 3 on t»ia nas a l ttm ImtiNais o f ttia o o l a m i 
n f i o r vfi loti m» o^otiotf mt^ s # i ttio ^low 
re»t9 vhiot i »«» oa t r t i« l f of tiio diQsiroa f low Aa ttm iwd 4it«o 
tnoroAsedi f low ra to w«a t m l l l l it aoublo of 
10 
tf ie r f t te , Tti# mm ra to was mainift i i iea ttiroagbmit tHe 
^ a ^ ^ l ^ i f l o w iratD t i lgl i«r t h m t&tn t m n ^ to 18&IE0 tuo 
c io lum ttttififtslrAh'tjf e€»s!«6et* As its© get sat t led i tbo t i p -of t tm 
pQtf thm® tttblog isras gv&M&tty tmmr&a i i t f^rmr to i m v e m ^ eoait-* 
f i ttottslr t l io siy^iMietittle firessur®, t t l l t!i© pirosstii^ liaeasi^ <l«ml»l9 o f 
t h t dperftt iag prmwmtm to be i n fb© ct i romtotrapHy of t&o s&oplo®* 
m^ €tt th# the oxtea^ini i tmh& naa t&a i^ot^tnotio tabiOQ 
mm mm mt-^mt mm& puB&m ttiroagii eolawi i m t i l i 
the gel sttrf«e« «tiiti<m«r3?. I n t& pro tec t t m g©l ®tir« 
faee, n t l i l a l aye r ot awotlOQ vm gmUy iwiirod on tit® 
top o f tBws eotwfflSt 
tho f»t»^t0ta iBomlM^) was or tl ie ©dlttma w i t i i t l io nolp 
of a tttt># and o la tod wt t t i tfto e o l w n t was wsod i n pao&tisg, 
fti«» «»ffliiot}t mM in ^ i l f fo ren t f r ac t i ons wbion mm ^al jrsioS 
f o r t h o i r i i ro to tn omitoat o i t n o r fey l>oirrf*» nsotlio i^C o r toy t&o 
raoQUnreiHjiit of op t ion ! ^ o s l t y ®t approprtat® wme longt l i* 
f l io ©olQBJii ol«© and ottii»r 03cpertJ3s^ttt«l i lo ta i l© ar® ^tvoo l a ttio 
t©f©ii<!« of rofpoottv® t i ^ u r m * 
ponder ims etiai^oiiised i » o f m t o r 
«tto««a to f o r alKmi ttiroo ftoura* t tm la rge ana f tno pu r t t o len 
wore t&ati reaovea W <S«eontattoo, f l io f l oo j i a r t l o l oo f«iro f i i r t t i o r 
roisovo^ W doornitotlon of ttio oo f t ^n t l o t i obtaiood liy ^ming ttm smto* 
r t a t n i t t i 0«$ H soditiei tiydrojctdo, fho taotor ia l tuas obtaiaoS m s 
ttion mi&e^ w i t h 0,9 !9 ^oMua tiirdroixido to oDtain a 90p»crliQt tMotcor 
u l u r r y , whtoti mm o a r o f u l l y paoliot} i n a v t r t l o a l l y aountail oolowa 
x 49 on) avoidlt t^ a i r Imtibloa. THo ooIuibzi mm iraaliod with dia^* 
t i l l e d mt&r^ o t t t t l t th t wasMnns mr^ trm from mlu&lU f t ie mtnm 
wai tHea of the fmf fd r to t ^ I n 
the ehmmt^urmhf (0#t n im f f e r of pu 
«9i i te t i i t t ig iS ag ©f ovellmwta i n 3 e l of tte© In i f fer* t w appl tod cm 
th^ too of ftHe aii l iaM n m ^iKi t td witH tfte scuae m i t & t wltte cm i n l t l a t 
now rate o f S.S a t / h r apto BO mt fo l lowed by a f low rafco o f 23 B l / h r . 
ffi® c f f l no t i t tms ool lootod t n d i f f o r o n t f r&ot loas , oooh ooniain ing 
Al t tflo ohroiwitogt^iihlo osporiaonto w r o porfomod a t rooa 
tect9oratiiro» 
a. AT»y>Qyat:ufi an^ ..teehatirE^OK 
Vlscost ty was laoaanrod nslog ea l ib ra tod Cotmon-^Poasko v ieoo-
motors CstaOt 231 f low t tno f o r orator, 384 to 430 seconds) obtalnod 
firoo Cannon fastmcjoitt Oo«, Ponaoyivoiiio ( t l .S .A , ) . flo t i n o t i c onergjr 
oorrootton found to be oppl tcabto, tbs vlsoomotor was kept to an 
tn«sul#it«d taa!c «!i090 toraperottiro eoold bo tantntaiaod to # 
h f otroi t lat ln?' tmtor fro® a t l iomosta t tjrpo 0 10 ptiroHased f roa 
f^t i tet i f^amort, 102 Her l ta , 0«r®a«i mrnmmtie Roipablto. Plo^f Urns 
m m ffloftftnrod In seooade w l tb « stop cmtofi reaaiag l / l O t l i o f a sooondt 
f?ie valuo of f low tlia® ropresoots on ovors^o of a t l oos t «ovoa moa«» 
aorftwsnts f o r oaob saispiOf wltU m noeor ta tn ty of l o s t ttiaa 
Tlj© donstty of tho oolirent was ctoaattrod by voigti tng ftnowa volunoa of 
ttio solvont tbroo or aoro wBlgbing bo t t iea a t room tesporaturo 
»htch. I n o*tr««o oatot wa« abotit aboiro tho toaporatura aaployed 
t n » l«oo»l ty lioaaiirfttseata* f t !ia» boan found by aotoal obaarvation 
m 
t t i f t t ft sismtl l a t6fflj>«riitxir« lotroaaoes en e r r o r I n t t » 
i 
t imlty^ mmnmmmtB t m aaat l ^ of m y 
Alt ttie so la t fons, 4iii it«€itt8 tli© GQtvm%p mm rQntimlr til^ 
ture^ tferttof,^ f t i t e r s t)®fon» us®. 
Hm t t i t r l o s l e v ieoust ly* l»ft i t«i i i mm uospiitod 
i i^t t ig tli© fattford*® 0Qttatiot i( i83)| 
f?lt0F© ^^ aa« ^ tti® vtseosltles t^ t mm tu& mnrnmpm^iaa 
flots? ftTOs 9f tfe© pro te tu ®ol«lloi is» r<?8pe©ttv«isrt « 
it i0 f^reiclf i cuncoistrattsHi in $rm p&r mMe eQuUmt&ri thu 
f»f tfi© uart i s tfto spoct f to r o l u m ef the 
nrote ln* 
?!iO vtseosfi^y ©f tt&tiiro ovuiutiol i i was d^terotaoi i l»3r 
/iHtie^fCT) l i t th tp la?»or©tory# fnor^er to dotenaiao t t i t ta t r t i ^e lo 
Ottstty »r oviillrarotn l a wol lKiQl i i was dtasftlirea i o 
ft H S-^miirQttiitQottiaBfit* i^^rotetn i ^ a ©ila^llCl ^rdr® 
in a » l c a t i b r a t e t votut iotr to f losl ts mighty Iseoptag tfee 
rii!i®« nf n ro te in oonoontratlon f r oa to 3-»ffiiir©aiito©ttjaaol 
wni hy volorao. The pR of tt>e aalt i t toas was found to lio oeor 
fS.t, solvent oonttttiied » l t tfeo Itigi«<riQ{tts sxoopt evelt j imla, 
4f%«r tt^illhrattng th» f)rot«ln iolulsioo* fo r t! ir«e tmurdf t&o f low 
tttsQ of aaoti solut loQ ^aesttrod l a t^a viaeoaatar* ftio f low time 
of tn© «iolvaiit was iiaaanred In ft s l a l t a r fas&loa. I t atiouia tea aotaa 
tha t tha f low tim9 of tha aoti i t lona di<l not show my dopandaaoo^ 
whieb -caQltaa tfoat tha f low ttma mm a^afiiire<l a f t a r tlia danatt irattoi i 
10 
n r o m m att f t tned ©qnll l f tr tom. Ttie tfettetiy of 8 aj o a a ^ M ooatalmliig 
?i««itr«apio®ttia»9l wm fowoa tp fee t ^ ©Itfeta ataall ^JStpBrl^  
©ontat e t rw f t m tlie w© frti® tli© t a p i r l e a l of 
Fottoifil i ig tflo fjroeedtir© ©troiKlF %m tfto 
ttse tntsrlnfi le o f m h h i t rntiev^timnin m s mmmrea 
a t tfflttte «trengtt i aaa a t a tesperataif© of • 
tsottsttroiaanta ^ r © m^m t n fir«>teltt ©oatjoutrauott range 
of O.fJ - mm o l i l w i ^ ana Hy^ro^fctorto word 
flft©^ to iaal«tot» tft© ^H ®ii<t ioate s t r o n g ^ 
|1>» of tm^mti.mn ,mtuUmt Mum 
^i^atlmulis tms t»roi>ord<i iiy ti ie cietiiua ei^sani lat l j r da© to Kubat 
T!ks i^rotoiit fiotiisstQo aluralntue ^alpliato tsoro otxoa 
t a t!i0 m t i f t ujP Iw/wi t o tit© f i n a l profteto 
oano^ntrntton to 0,39 » O^i'S, fli© pu of iho eo la t ion wm ra ised to 
uliottt 4,Of t<mn0 to bo tiio optimm pU f o r f i reotf^t tat toot bf 
rdQotf i l to ftaOTftit of so^lues tiyarosEl^^* Oeelrod ataoutit of f ros i i eolo^«• 
t l o u m n pmnareS oaoti ttcio tiaforo i o j o o t i o a to avoid tbo f o n m t i o a 
of t i i rnor o f the proo lp t to tos upon Qtmidiag* 
< l t )» yf^fflfottoii b^oedtnis i^i A t o t a l of i9i« botofiioot oaoli ooa* 
ta i f i in f ; ton to t«o»t3r«»fti^o rot^Mts^ m m Immaiw&a against ttio ^Iwa 
^tr«elT>t t i l ted o^atbustn fo l lowtng t n l oo t i on sobedulosi wtiioii w»r» aot 
8t 
^ r y (Mffoy^nt fr<wH ©oeli oi l ier* A^cor^tog iFplciA iii|«ofctoit 
lamtnymi i n ttrnt^ ct te ta t Qt 144 a t t&e 
mtinm ft^fatiitst^reil l a 6i jr l«i ia iatroiroaotiB in$mtime tm & 
ttorto^ of s i s tHo raslo of oboat t l i ree in joot lo j io por 
In f i r s t mmMf tn j ^o t t ^n f i o f 3 i ^ t 4 is0t cokS 6 ©g.of 
imislii tser© M$@r m rest pert©*! tonr l t i weolCt two lnjee** 
t t fms nf ^ fas i i ra to in ©acli, f o l t e w i t ^ i a j oa t i oa ^ t iB a§ pro* 
t©l t t | w r o a to t f i i ^ to r ^^ t i t iite f l f t t i ffi© itt^iscUoa mt$G(Ml0 
In o i t t t l i meU tm«i imo lfi,|o©tto» of og W two iuSmi* 
ttoinfj, oeolt contalwtng 2fC» og ©f tn© pro te ta . Ono m&m i o j o o i i o a (ao 
«fr vfm (^Vvm l » tfto ibogintus of tJs© mA a f t e r 
<1 xmrM. ef f tv© dayt tfeo ^a lca ts were btod W «<»rcllao po«ofttir© 
I n the ©ts^tt* eafl utiatli m m n m a l tomat© il^irs* r fear l f S to 20 ml 
ftf i»«ir wtftitstli mm 0rmm imf eaeti t l iao, 
( t l t U f r o m r a f t o i i an t t f ie r^ i fim t>l»04 mm to 
« t o t a t roots tocn^oratisro or at f o r at>oat tt?o iiotii«« t tm o l o t 
mm roQWoil eoat r l f t t so t lon aafl tl*e ^npenii i tatit Borua xsm trawo-
-eloftft ^ ry eoifttatitsr. ihrneipitti^ to0t was r o a t i a o l y 
OBuloy^^ to Bseottro tii© t t t o r iralii®, hm t i t e r ant lsora mm 
o«r<!«d trhtto tHe titgls t i t e r ttattesr® wsr® pooled anil 9to«s<! i a a 
or tytt!io»t 0.03 - O^OSvS e o ^ t w asii<l©# 
of i ^ h M t t a^^ainsit Mmm V 
^ t s ttttravoamts in jeo t loa^ of tito aluw pr«olpttato<l T*»glolRi*» 
t i n , profjaroi! aooor^iog to tho aforomnt loaed aofctiodt m m a<lolnla* 
t«r»«! t o t!ir©« r«t»fetts f o r ft i»©rlo<J of f i v e wooas. fti© ai i iaalo w r e 
fitfi<9 aad aattoara ooll(»ot«<l «ooor<!lng to the mt t iod t n tbe 
do 
% aiifl M . i lal iboayi 
Fotlewlng Huq tes t mf i p r o o l p l t i f i t es t were porlofsso^ 
I n t l i l i t t«t»est fho OuelitdrlimF teeteniqneCias) of two i j ict jaslomil 
aottM© «fiff«»t<iri mm p{»rformd. m mtQrmmpte 0tt<!N»0 ta p o t r i <it-
i^lioo f o r <s«3l0Ott«rts IcM3ua«ot0etroi>teorost8Cl»3) o f <3«iti-» 
agar ml in !sartsit»i i j t i f fer of pti S.3 mid lon io s t rengt > 
ffflfis earr tod m i toy tl io m t h ^ ^ o e ^ o o t i e l l f <lao to Gralnar(80)» 
'iiSfiiialotiallFt ^^^ s l i B m w i ^ stalnof l M t f t Puolistii, 
f f io opttHimt proport ion of oatlgon to oatl^onim w© tf@tor»tiioi3 
o i tHor hy tl io ootftofi o f !)o«n cma of hy tlio t t t r l i l ^ l iae t r lo 
tsetHo?! of i^lneoot ©t f im na&Grlyina pr iao tp lo of t b le tttr-» 
bt<fti j©trto mthtt^ tn ttiaf. ttto progross of tl io roao-
t t o n m $ %moo ttoo ^owlopwont of torMtSl ty w i l l bo tl»o f jastest I f tlio 
anttnon oatlbofly oro «il»oa in o p t i m t f»roportloi9. Sown solat lo i is 
©®o!i v l t t t o t o t a l 'iNiliamo of a a l eontalatu^ t isl of tiso oat looraa but 
« f l f f# ro«t oaottnta of amison wstert m r t i proparoil l a pjwos t es t 
ti i l jofi. f t r « t » oiitlsoroia an 4 wo toy t ^ r o tcifeea i n oaoh tubo m 6 thoa 
msownt o f tfto ^ t t g o t t so iwt ton iros A f t o r ©l^lag;* tho 
progrosit o f tiso an t tgo i t -ao t lbo^ fooot ios m 9 roeordedl Iby eoc^url i ig 
ont !c»t ^ n s t t j r a t m o t rooa tetsporataro, Protoinoi Itlee fteoo*. 
Utohlo firoeortt In tli® ai^mm mre likaly to afesorl* i n t l i lm m i i f o . 
aoRfitirod oot tou l rtonstty ®t 950 nts was oorrootod toy m i a s tho mixture 
of noftoemiB and wator I n oqaot volamos asi btooK, I t was gonoral ly 
r»o!i«tblo to f o l l ow tTj© roaotton bogtnlo^ a t about 20 soooafls a f t o r 
J 
at I 
op t loa l •mm against litao f o r a^ll solti i lons,! 
and tiia a^reit eurr#s tte© otitalnod tir& »tiofm l a Pi^am 
cat i^ad at my ^rtoltrarily ©tooscm tim, sooonddf 
mtih cusrvo mB t ten pt&tt&A i&s aEjoaot of tti^ oaUg^a 
adaoifi lOK f l ^ ^toouat of t l io mtisf^n oorrostpaoaittg t© 
aus) dp t ioa l Oeastty t i i IB tofeoii to roproeoat t&o op^iraa 
proport lot t of fiafcigoit aart e a i l t j o ^ (SttrJims i^acfeion^ | 
Qtianiitttttv^o i>rKmlpltlo t l t f a t i o a s mr& oa r r iod out cwsooralsQ 
to f loldotborgor 'e tsritti tiio only a i f foroaoa t tmt ^C l -
!ICI tmrfor of pU toa io iaaloai i of i! 
^liim iif^roisei^ ms mpl^nfo^^ diesolvo tbo pirooi-
imt^miag of tim mtigm aola^loi i ttoino a<2d0<l a 
voliijtoo of tim o-nti^odf oo lu f ioa i n d l f foTont oo&tr i fugo t^ ustoo 
cm a tfe^ K ^^rooipttato to form a t ct ^ ivoa tosjKoratiiiJro f o r o 
(go9iro« porloa* fU© preetpt ta te mm t&oa i i^olatod fey oofHri f t igot ioA 
and msttoai ooro f t i l l y using 10 ml of oold aal iao nsidor i don t i oo l 
aitiottis^ fho wo^fto^ p r m i p i t a t Q dtssolvo^ t a iO l i l of ttm m t -
m% b i i f f o r m& itsd p ro to ln oontont ttolerminod e i t i i o r W Uaisrf*^ ao** 
tlso«3 or hy tteo m m u r ^ m u t of op t toa l donoi i r a t 880 m * f i io oiuoaot 
o f p ro to ta t a tn© prool i^ i tnto was p lo t ted m^tamt ttoo QDoaat of a i i t t« 
§ m (Plgtiroii T| ftto amotrnt of cmtigoa addoil oorroopond* 
l ug to raaxioaa f^rooipf tot toa Mia sut^trootod f r o ^ t m (kital p ro to ia 
t i l til© proo l t j i ta to a t tlie «asffimuai po in t to §ot ifto oiBOuat of ai:iitil)odr 
^ro8@at ia trm ^reolpitate, 
fho i^rooo<lttr« ai!opta<t i o ttio i s o i a t i o n aad p u r i f i o a t i o a of tfio 
10 




m i i b l t «]itt1io4}r against owlbti i i t i f i invotirod fo l l ow ing 
oatiwt cmditims 
fbo oo»44tloos o f pBf 4»ate m<i f o r 
©aarisuia Dr^e lp i ta t ton of antlgos^MOisfibody ooiaplojs mw^ mptorod by 
i l i fd i i t t tAt t i re p reo tp t t t i i m m t l m m4®r a m r i e t ^ of cioaditlon^* f&o 
0tie«{|O i n lonto fro& 0*1$ to 1,0 tiaii l i l t i t o or no o f f oo t 
tt io p roo lp l ^ato forti»»tiomt ns&lttli mm^ foitisil to Do dont l i i t ro 
t o pu Had prooip i t i^ t^ tQwm^ a t mtk I n tito 
pn roitgo ® to f» 
f m cmoimt of oirttltotEio ro4}u&ra(l f o r majsltaoD |»rooipltaction met 
^et&rmtm^ ©Ithor quoo i l to t i vo { i rooiplU^i t i t r a t i o n or ti»o l o r -
111 <!i)i3o t r i o @oteioa« 
to* .FonE^fttloa . oina..li».o|.ii.ttoa of oom^leact 
A f te r i aao t t va t las tti© ooaploEwsato by ttio aat isorn a t 
53^0 f o r B0 Qtuiitoo^ t&o p i of tUo oot iaoran 'ms a0nBtG<i t& piS 9 »> 7 
by rnmiUoa of roq^ io l t o aaouat of <tilt ito Hydrooli lorlo I t 
th»a oontr l f t tgod to rociovo my {>r0Oij)ltabio m t o r l o l * ft ie optimist 
amoottt of ovattiaala tf«@ oddoil to tuo oixtisora m d t im m&pl&Jt ^ l o w o a 
to form « t 45®C f o r ©bout a boara «fttiob mm found to Do smf f lo lon t 
f o r f r oo tp l t f t t o formation by toj^aroto exporimmtB oa tiio & i m U m of 
t l ie p roe ip l tB t loo ot tb® Qiitigoii«{iiitlboay &mplex» fb© p reo ip i ta to 
iras iso la toa by ooot r l f t ig f t t loo m ^ otsrofal ly ttiroo to f l v o 
tl«ao0 wi tb oota oa l l i i * to romoro noti«>spooiflo solublo protoios* 
Mogoolat loa o f ttw eoiaploxt 
Seirorat ojeporlttftnt^l oonait ions imro t r i e d f o r ttio aoxlottm 
dl»»ool«ittoit of tbo ^ttgoii««ftatlbo<3iy oo^ploie* Monsi tbo i i la«ooi«t l i ig 
do 
fiaptojr^a in ihsse sta^ los vo i^ a lKal ino pa (0«S)t t:iigD6r 
pornfaip© ot fililoria@» 10 II are&, 6 isi 
oad f l » a l i y i c s ^ t i a bu f fe r ot pU eersagftis o .as f . 
Tttio l e t t e r coadtttem «ra© f^iirUoalajrl jr found to tm tm&umhl^ fu r 
tli© ©oa^los ^ m tborefor© sra® Kosfely 
st i id len. I t slDoidtiy itQmvert fetial H aoette 
mi^ vm f9«ii<l t o M at9e<»oi6lttte oe^llaafr ciiid 
wm l i t aase^* 
omplm of mtig&u oaii i M i l i b o ^ was apiDlt^ii m 
eolaisao tatroliriiits olfeiior ©ojnticulex G««t!S» ^iQQ^ or a^goa^ m^ 
e 111 tod i ^ l i b l i l t a i teoe ia t ins isoiSluis* flM» t m p^Btm m t & i m ^ f 
tror« tor prmeam of m%i$em a^iitm^ir* iraati&aa 
ttm&^r ttte anftlDa^f p e ^ l i^ro ii^ol&a dtiatr^ed mgaimt 7 « 10 otitxn* 
gee of dfititil^ wa^&r f o r e w o r o l fim eiooic tmluticiD 
of t&o mtihady mm sfcor©^ to r e f r i ge ra to r * 
f i le {>rogroti9 o f oiraHmminMmtlovalCMeiiti r<sm%im vim f o l t o ^ ^ a 
aoar tl i» oQuival^jtoe x ^ m a t tlir®© toajporature®* jta^ioly^ M ^ f 
and by q i i an t i i a t i vo p r o o i p i t i o roaot ion setbod* ^Hratt tue 
amount of ovaltmnie ro^u l rod f o r aa^siisaia prooiipi t a t i oa of tbe aiati« 
boay tram t ml m%i»emm mm ^eteotoif hy numtttmttm p r o o i p i t l a 
t i t r a t i o i i t and tta» fotina to Iho ng« ft io stoolt Ao lu t ion of oval<* 
bumin iaig/i»l) as wo l l at e sortos of oontrtfuge t»l»08t oaob ooii«-
tA i n l i i g 1 mt of ttio mttinortim^ woro Icept I n a tuorfaootatio w^tor batti 
H i tliG aa«lrod tomperntara fo r nboat 2 iioara* ftm 49»ired umomt of 
10 
solution (t ml} to ttm o^atrirtige 
oontnioing i lit Qt ^liQ mtiBi$mm^ tm mimtam ma $nmtm%0d 
allow pmeipitntlm for IHo i>0rio<l* Tbo pf^^tpitai^ ims turn 
od i i l r l f ug i i ^ i w i t l t t a l i iH i t onelysso^ t ^ r it^ p ro te in ccHtieat 
us ^ f o r e * ^ f i r s t d ^ e r v o t l o n wm mimtm ooa tti® 
r#ai$tto» «iM9 dbottf 4 Umm* 
"Sim e f f e o t of kmp^mty^we m reoot io i i 
was I t tws t tge toa ttm isoeoribad i n %lm pciragra* 
pn witu ttie ofily dIfforftiMse tot hare ttm oijsorviition wm laa^o at 
<tntf one tim^ irliB«f laituitea* 
At t l io c m t l ^ e n - ^ t l l ^ ^ y roiaotioxt mm tAsm etudtod at 
t ^ v m t ptf valmm l a t l i t raoe® si i i t i i ta iae^ by Un© maatttoa: 
o f 0» i M soat«D hy4r&Kim o r i iydrooiklorio a t i g t i a r i y , ti io 
o f foo« of toa lo 0troiigti» m ttio m m t i ^ n fs^ t ad^c an^ 
a t pM f mB s f tK l i e i o t tot i io 8tr@a3tli» 0*1$ to i * 
I JJ , i l l^uuts 
K Cftaraet©rl«attoi> nt OmlMmin 
A» Stutsd «s<irlt©r» « preiwarallofi ot ovaitmraia soin j ra l ly 
coustftfif of tlir«© eoi8|>im®tit9t namety, A^, A^t »»<! ^^ ^^ r a t i o of 
tSt iSi^fu Tljd t h r m o©0stjoaoats, i a foot* «rily I n t&e l r ptios-
piifite oottteat® aail <ir«i prosttraatolr ottierwise tfe© thmQ 
eoispoR^ntii fmiad i n itteso stadleo t& bo lad let iagt i ls l jab lo 
i n t nd t r taBruoologieel befeavlour. 
%©a ©vnttm^iio was ebresetogra^iioa m c^ i lum 
I n II j?«t f©r o t ^ oalir and m mitkm 
0ti0ttl'*»r TOiro (i^'tfur® 2)« vim o f %tm mwlinr 
ttonCiSSa) that DSAt;-<}olltil09« ealaraii i»ot saitabl© f o r ttio 
r a t i o n of ovattratmln components^ tbsae ob^ervatioas soci&t to tm 
cottraglng, I}omiv«r» «Deo ttia aaa® ovolbumia prof iarat ioi i wbb appl ied 
to GM^uaiititosd ooluwn according to tbo raetlioil rooosmtiiidod by wtiodos 
a i \ * ( l54) , thraa w l l saparatea peaks ware oDtaiaod* ttto r a t i o a t 
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ELUTIOn VOVUMC CwtO 
Fi^ i i ro S* Ctiromto$mphi0 profit & of oa 
09l lat0«0 ooluaai (3*14 m 43 em) e^uUlbrnioiei 
l i l t f i 0 , 1 a {>bo»|>liat« Uttff«r» pU Osp^ertaeaftol 
eoii4)ttlon» fttv i a ttm t t t x i . 
10 
ffag ^f t t iyf l Stat® 0t Oy^l bt^ialat 
Hio i t t t r imH^ of ovtummiu In pHos^uato iwitfor (pj^i 
s irengtt t a t » &t 35 • ©ss 
foua«3(f) to He 3.5$ e^tofe allows Itefe ttie oval tytfala oolotiulo i e 
f a i r l y eofsp^ot eoi) gloijtalor* I t ^houlfl ij® aotoa that i n t r i a s i e v i a -
e m i t y ts^asMitu^ etto hftiro^yiwiEito vol use, Vj^t o t p m t ^ i m 
r ^ J ' ^ H m ^ ^ , (a) 
whor® 0 i s the Steba's factc^r m siiap© « Is ttoe AvagaArfli^s 
ti«Eilj©r ena W t® t t e etiloealGf «f tfe® For si^ tooiraa 
t!i© vol tie of ^ fho lifarosjmocilc voititao^ ^ a^t 
R^ 49 ttm I'ciatws of tm oQatvaloat A© relasefl to parltiii 
op©cl f ie wl«s}©a, aa<3 v^t o f ©olvoat ana prole iag root»ootiv«ly# 
tHrowgh ttK) folloi:7ifig 
v^ a /« ©J (3> 
wbere i i | I s tHe aooijol of BuXvmt ooapoasat® i n graaa^ boua<3 per eroa 
o f ary tJ'o^^iii* A ©f ot^asSons (g) and t 3 j load^ to tHo 
f o r » tho i i ro to in tiohaves m sphorot t a t 
va l i io of m^ can ooloi i lotQ^ toy ta« oqu&tioa (4) f r oa a knowlo^ge 
Of C^!]^ Vg ood v j . f i le valtt© of W| f o r ovaltiai&iti turns oat to tm 
0«33 {irotoitt ut i loi i »eo«9 to bo m ovorontisiat loat 
ovattmffitn titon roo»! i t ly Hhom by mil m^ to b i m 
3T 
0,39 grm mt0t sr<i» prolQla l a ooiaplett o l 
I n tlt0 Qf sodlujs I n t im prommt 
th© btadtog of mat&r to tii© pr t i t ^ in o»|5e«te<J to be m m 
Bt t i ig tti© n-etltt© of 0,39 gm/gs f ro t©Ia t o r a^ tn© m l m of i) wuks 
euloto i l 10 iMi 3»4 oori^9f}<iiid0 to m ejciat ruMOf o/bf of 
A m t m of l , t f f o r t l io f r i o t i o a a l eoo f f l e i oa t r o t i o , 
OTaltafaio Um been r^t^^rtod I n tlie l i t e r a t t u r e i l i © ) * obtorva** 
ttofisf utrottcjly mo aaf lvo oiraitmtatfi aolooulo ov is ts i n 
o mm^mt oj®d glotMl«kr oomfoitsatioa* 
$4 ...yi^t^etttf^.^ .S.tgto ..of .^QyalHantot 
Slnoo t i bas oonoltt^ivoljr fao£or<3 m ^ 
o o ^ r ^ o r s t ^a t l a 0 M plas a«ooroii?t<iotlumol. protol t is 
t n rtm^ota o o i l s t d t e i t S t ) , i t seeisKJdl ^ m i m H o to noo ts^otiior or ttot 
^obovoa ^ to i t a r l j r * ft io in t r ie to io ir|£(oositjr of evo i ^ i a in 
%n ^ t$ ^^a^WHt plm B-<aoroa|rto«ttit»ol att g O.O^®© was 
m l & t ^ d tram Pi&Mvo 3 eottJuc « i«i447 tp /oc aa^ f ^ « oo/gia 
C i iS t • tHo velito of i i i t r l n s l o vtsooaifc^r lam fotmdi i o bo 
as . i l o f i / ^ tftil<m fflor iavolvQ m e r r o r of lose ttoea f&o 
t< i t r i i t» to ^ Isoos i t y as tHo dia** 
t&iioe» y)^ / t randoi^ly' oo i lod o v a l l ^ l i i oaa bo by 
i l io help o f tho oqactttotis (4^) on^ (3) <lo»oril>®a hjf TonforaCt&th 
r^rj % » n {4} 
u ^ y » a C ' ^ J i ^ * W 
irhoro « ia tl)0 nuisber of aaiao ooid roaidaon i n itio ssolootiio » l t t i 
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Pig<fitG Jttttriastc v iasos t t y of o^alteioii i to ^ fej 
0,4 n a t pCi ana a fcooperafea^ 
of M • 
do 
& iralu0 of a«t X AO t m i t f o r rmdosi O04I0 i n 
solvent 11^0 aatutim of 0(£(}«!iai« f&o iiuiai»#r of m i t i o 
m M In oHio^^o tiai» tmoi) reporteisCaos) to SQi* 
4S090 m I{i0 mlmaitit ot oviabo^iii i isa* ^ii 
r a t m of tl^ mi^ onlealmtod to Im) Tu® value i n t r i i i a i ^ 
ealealBt04 irm uqm$im {^t imM to lie ationt 31.a 
00/g® whioU 4® about lo^rojp tte® t ^ o^issrvon valii©* tfto 
end atstonod of ovattmoie i n d Cf plus 0 * i II 
not from tlio l a t r l n s l o v isoos l t j r ^a ta tiio ttio 
@^nation (51 00960 oat to tm aoi A® wtitoii I s 30 • SS^S tolgiior than 
ttto voluo of tt»portrtrfeo« ©nd-^to-ettfi (Jtstoiiooi < l i ' y ^ 1 ( i 4 i - tTU A Jj 
oompatod from ttio 
( h ^ « Ctt • ai5> (0) 
o 
I t f}tioal<3 tw ooottono^s ttoot tfte dleejropaiicy of to ^ait© 
aaialsstiMo i n vlow o f ti io o a r l i e r fiii<3iiig@ (soo m t 0 m m & t& f f ti&oro 
t&o ©a^-^to-ooti d i o t ^ o e f roa v tooos i ty aato was fosiod to l>o bigiiai' 
than tlio unporturbois dletoaoo ooisipatoa f roo o<|ucitioii (0> 
t ^ AO !!Kt{ltl m 
fhe ro lat lonsHlp roditoed v i oooa i t / m a pro t o l a 
oont ra t loo t i s givoa b^ ttie oquatipft, 
wbero i s ao tua l l y tho HliiOAittio roduoed v i ooos t t r ot ov^buo ia i n 
0 II Oda.ltCl pli i« 0 * i M m ^ k^ i s tbo 
eonBtmt wrtitoti oaui tiavo a valito of 0»O f o r titiojutirged s^^noro^ ana a 
valao o f 0»d3 or bstosr f o r f l o x i b l e poir»0r« i a gooiS ^olvoats* ?tie 
10 
/ 
iraitie of u mn oalot i la idi l ttelog ttm of f i g t i ro 3 iiii4 oi^tseftioti 
ana fonad ^ 
J^ar l f teat lon of AialiovaliHi^slii 
I 
QimUit ©it t ier sci- f j ia i ba f fo r of p8 3,2 loiil.© sKreagtia a,Oilf» 
0 r M oootto pri 3»S» eaios tho eolttttiJa ooataAalj^s a t s -
ftoolate^ ovulljtiiala m 4 n m p m m ^ t^rouoti mpla^mm 
Q-»tOO «Qltta«iif ttsiffl^ sai^l lCl imitQr m © ln^s i , or t&rottufe 
oo lum w i th M acet ie aytwstr io&l 
peeois i a oaoci* PiQur^ 4 m-om tfog l yp iaa l ottr<3N» 
aatoGJcaphlo p r o f i l e , ^ r o t e i m un6&r tH© taiuor ikiqIso of 
flCP^ro 4 w«ir& i i ien t l fA^ i l loy f r o c i i p i t i a m m t i m ta It^ onti^^aliatraii i 
Qiia ovaltninlUf l ^us t p ro to ia ttti^or laiijor pam 
wl tn oiral toalu not vtH^ ttt® m b l i i t iaismao mm$ 
th« { i ro iot i i iiii4©r t&o s laor pQtsM ooul^ bo preo ip t to ted bofcti 
h f tlio 1^0 fed I n o f o r piafis emid 
ftio tm% it}»« nat^r tm paa^a mr& otot&imd b^tU mtt&a iba 
0mplGx ma ky me u c i ^ Q l t» i f f ^ r i^y m e t i c 
iaiSicnt^s t t ia t tiottt Urn MB&mt^ t laa 
Qt tt is oifa|tiamia«*oiiUQir@lt>umla ooaj^lox to tbe »Qm mtentt diit} tHa^ 
tim ao l i t l lo t t oiifattsod by eonlalnoa oa ly two typo® of 
p ro te ind , aaaelyp f ro« untioimlbuiain coi^ f roe o 'ml i im in* t M t tH^ 
a!ilil>o<sy tiofSor tUc! aialor pet&lc was f roo froni oiraliiijMiala i e 
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CLUTION VOLUMt Cmv.^ 
SOO 
PiRur® 4. clircia«tosr«pti4o p & t u m ot HietmtmUH^ oiraiimsAa-
untloirtiimiMtii ooaplox m 0-tS coXma 
i$ X im m) Hi pu 4<mio stwmgtu 
m »1 of me e t t t uHm t t e n U i n i m ovmtmstn an^ 
ft»liovikliii3»in w i t b A t o t a l p ro id in a m t m t o f 
«g/atl Oft o<»ltis« and o lu t ^d 
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EFFLUENT VOLUME ( ML.) 
Cltt t lon imt toras of tli@ emt&oirolliamia from 
(A) neptiaadx 0-7S ootuiaii (a*0O m 30 <!») 
with {Hiffor pQ a.St 9%rmam J 
(B) s0ptiaa«sr OQlttaai (2«d@ m m) o^ ja l l lbrated 
wit!) 1*3 M m a t t e cma (0) ffopfm^x m l u m 
(3*07 3t S4.5 eta) equ i l ib ra ted w i t t i s t too iaa ie tmffdrt 
pH ^kOft imle a i rong l^ 
baidlii m ii) ia Eai-^uci i m f f ^ r pn ioa io s t r t a g l i i 
0*05t (Ptg^fd ( I I ) i a t * a M meiai pE 
(i?liiar0 SB)I ©nd ( I t i ) cuat^o %n siioeioate 
ionie stroajntto O . t i {l^t^wru SC), Oalr oao s y o a o t r i c ^ peofe wm o ^ 
tttl£K»6 In enelbii ease. 
0* a l ^ytiti^valtmislji 
IcKJtmoloaloal p a r i t y of tbe ©feronatogipsasihicsally par© ( f i g u r e 
S) {tiitil»0«!y pfopati^t loi i hy aiffii8S,«» iosiaiso* 
ele«troplM»r0sis ( r igar® 6 ) , Only oo© ar© i t t ©aeii easo mn f<»ra@<l 
Ind iea t tug tli© presfsnod on^ ^ fUd 
ptirlly df ene aiilittoay pr^ipamiii^ii mm aotormlaiid hy 
p m ^ i p i t i n t l t ra t lQ i i , ! BmU p^ la t i a Flgur© ? ropreseats ftli® 
of pr«olpt t©to iQtmA W tim a<ldit iai i of reqaiQito 
mmmt at avoimmin r^ U f t o mmtim wm liiotti»a««id 
m% t&r 30 hmitB t o «a3i4«tii© lag/ial 
pr f iot j^ t i f t tof whioti ata^ 0«30 s^ ^vallmialnt was ot^tfLtoed n t 
tti« p^int <tf masimitst prnQipitaUom^ &y momt of 
| i ro t« i» preQi^ i intG^ tt tnm m t to tm lag/ial wltt«l> ooootnifta f o r 
aoar l r 98:1 ©f the t o t o l p r o t t i a present I n tii© mt i t i o^y 
(3«d ag/oA) by fj^o HDcioiogous antigen* 
Patoriatnatloa o f Moleoij^liM^ of tae. QqX 
mmum* 
Tho ffiotooular ti-olgtit of rabb i t imuaogiobt i l l i i im» beoa aoter* 
loo imo^t f f i is ion Iisisimoeleotrop&uitJ&io 
of ttm Qgotiist ovcO. tjaain* A&t 
aaUweliwtci iaf H* 






H H i , 
0.4- 0.6 
M e a n t i g e n a d d e p TOIML./ANTIBODV 
Pignm f * Qum$il i&Um prmipiUn U%m%im f>t 
ovs l ^G ta m^ tlu} pi i r l f&oa 
Sq© tQ%% tor os^eritastttcil aslotlQ. 
fdio^a « t pit Um^ an^ l^saie otrm^tu stepHaOojc o^lncai* 
tti© prwt^lt i i i f o r oaliferafetug tft© oolusttt ar© l isfe^d I n fa l i lo I I I 
isttlt m^letsiil^r 4immBivim4 It sfeoaia aoteiS tua t 
ovaltmiaiiSt mia Y -»gliitKiJta eictiibte el^poaatograptoio fmumlmtr 
lfiooiist#l0mt ih&il t tsnowii tiroletitf as a l r a a ^ noon 
by Au^m fotmti t t ia t eataloso 
Y '^^ l&Wl in feoliaTOsi oa as i r t u e i r aoleealar 
w r o 41000, t9SO0Of m € r o s ^ o o t i w l y * ftio@o voitnof m m ^ 
t f i t r t f o r ^ , usod to tti# ocl t ferat t^a of ^oltieo* 
^ftreaaoMro tteeta to ^toame feerige tHo eolttto 
fiwj m eluiion volttiiios f©jp &iifmmt raas ^je© immalis^^ 
by w i n g (4) ttm r a t i o ^ f cslatloa votum o l th& mim^ t o voia w laea 
o f tn© oolMtsai, Ct t ) ttm uiutrtfesiMatt c o o f f l c t o a t ana ( I t i J 
tibo siiriallaMii ar iat r i t» i t i0 i i iCan 
Ytig r ^ t tQ ^©^^o* e la t too wIi iejo, o^ ^ p ro to ia wo© 
^fetoroiiiea trtm its o lu t i oa g^rofllo iPt^ve 8) hy ex i rapolaUt ia 
sides of th© poe^ to as apex* tli® vo id voloe^ ot tl»e mm 
dotemlnoa froia lb® e l t t t l on voluao of him a&xlrati aooo» ao<l foui}^ 
to tm t3S*0 isl. A i l tho QlnUon voinm^n oo r r t o i ^d f o r the 
t)»lo«r tfia gel sttp{>ort» wfitcH m0 8«0 ml i a tbo present 
I'll© v a l u t f or t l i0 r a t i o V^/V^, tii«s oa leu la tod f o r a l l feM proto lns 
ere i n tafele IV, £ioa®«roao«t« ta aupltoato or t r i p l l o & l o 
i i id ica tod that tft« v&lm at V^/V^ ooti ld tatasur^d wlfcfe a pr«oi9^1on 
D&tt«r ttia» An uno^rtaint j r of about i a tuo odt i taol ioa 
^o^^o introdhioo an e r ro r of ^tjout i n tbo ostitiuktioa of mol»-




aotOTi^AR m t m n ^ oirpustojf m a s m u ^ s m m s or pao^ 
fElHS usgl} IN Ej^^BJUItSilf^ 
a 
« to -3 
mff ixs lo i t Bt&ktt^Q 
CftQQht&m e CfroB tors© 
hmri) 
ie«4 
T i t a i d . 3 
as 
Ovaltsuffltti T.S 
001^63 allwiiaio m 
So vino mmu aliuitttin iMmett > i3$ 43 
C(xt&tm& 4a® 
mrnm Y •Qlolait i® 303^ 3*8 m 
ft tral»« froQ ri^for^ne© QUIQSS mesitliosetl* 
h tmt QVQitmaitely T "^glotiulAn wllli noldttular 
of 240000, M t a m oa 
o<iluifl»i8 as soleotilea tr t tb aol^oul i i r of 41000, i950D0» 
aa<! aOSOOO, respectively^ Bm t©jfl* 
o Vat 00 front r ^ fo ratios 11* 
d f roa the dif fytsi iwi m Q i t l a i m U 
OD •T 
d o-
( u m o i ^ a o o ^ O 
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nooan y ^.glotmlti i § U4m i . 4 6 1 $«tS4f 
8 umi 
do 
not iipoa dJDO i^tt j j ro to la l^urtfeer, Vg/^^ 
rotaai««d ttiifiiffdcted i>gr iuor^^istcig %m f tow rato frina i a l per Hmt 
to 0 ffll fioi' boor per KA«e^erf tfes ef ^or 
soism protalaa wm fmiii4 to t^ voirf sa t is i t ivo ti i» pr^soaoei oi Miio 
mxtmn (fntlo Vh I'Ji® oarli^^ %mt&m& I n f o r B^mm t^hmi^ 
ctlid y -•clotoaltit t o pmmam ©f mm ^mtrm my m osor i iw i i 
i a t o r ^ l i t t f i ^aiateis i fey felao dostraa, Prtws itKsso a iu^ l^ j i 
I t eai} in fe r r t id t t ia t { i rotoi i is stetottlfi bs a i w a witte blao d9ast»<in 
o i t ly a f t e r ane^ati iwat «ei3»tisti'fjtto» of tha atmeiiiN} ©f telno asstrim-^ 
tsi«<St3i6<3 IdtdiraotioiSt A f te r d t te fK ia lag tiie irol«l irtituae 
br tiBiftg Htto the t a t t e r siiowid tm romv©A frma tiio noltioa 
h f m m i n a o pre te iu Itfeo albiiiaiiit tfeo ooIwdu i s iisoa f o i 
tfto a©tey©liiati<»it of t i lnt ioik ir^liiiso <it t m pro te in 
( I t ) , ftm ^dt <Jt©trtt itUaa 
t l o i m t y E<9| i s <30flii<}(l bjr cqnat lom 
m « <9) 
«rlt«f« V j I s t t i i oX i m U t i ttet o a t ^ r i a l * f t ie 
o f V j wfts oo®ptit®<J by ^ u l t t a t tba rajiorteiS vulueCaiO) f o r V^ ^ 
t a t!i» «<|uatloo, 
wi i tr^ Vj^  l « th® vol i iwj <jf %tm statrfti^. I t i s iapojetaat U aoto 
t t iat f o r son® ov&imtiaiiti iOS), Sd i s 
eo!io<}iitratioa» of t t i t p ro te in , mus , Aoieor9(3) an 0xi»r9s«* 
nloa r o t a t i n g and Of 
fA&m f 
mpujmm ar BI^ OS mifaAJi m t m asnm ^oLum 
SJL 





i a prosooDe 
fiovliic si&rtte albaoin 1»80? 
do 
m m i s • y C W 
wnoro m ^ t® tiie I t f i i l t i t t f j vulae of m e t l o f i n i t © d i l t i i l i ^ay ima t i s 
0 eottdtdni t t iat bus a mlm of - O*0i mpaaMm ^ ^ ^ pro^Qia 
oaa %tm os£poriiaeats(308| ©t th waibmaio on sopbo^oa 
#•100 no l i im a t pt! G valB© 0f « its blgt i m m© 
rocfttofi i a tft© mime fiI<S Jtwr mreltHioia a@c®r<!ioii to u<|iiaifcioa 
( t o ) too l a ^ to bo of oni^ sifdlf ionac^o (aljout tii@ 
tc»ii» o£ ^taploFo^ i n G-Mp&timmtB* 
io^eat^. Mm* f i io pojrn-
TOtiir 'So.i? ts doftnod tr^ tJi« ^Qfiaeloat 
iitiore l e tbo t o t a l volufso of the I n ordor to ovalttoto 
t!s© eolttsii i i l l e ^ ©ien ^ i a t t l l o a water mj^m the toolgiit of l i io 
ll®! t&o «M3oitnt or w»tor drasm t roa tt in eolucsii was wolsHedi 
i t s if&ioti 10 OQiial to vim oj&loiile^tod from tho of 
ft ie valttoe of m ofttS Kev dotoralixea fo r pro to las aro givon 
in fab lo VU 
f l io data o» e l u l i o i i p&ttojms of d l f f o r o a t proto iaa I f to lu^ iag 
ratit>it IcimmoglotHtlia imro fuftaljfsotS I n tiio l i g i i t of IHq t t ioorot ioo i 
t roato^nts o f g9 l«> f l l t ra t io i i i^ui forwiira ( i ^ Poratf&(S47h < i t ) 
s<l i i i ro( t77) | iUi) iU^froitt m^ E i l l a»< i« r ( i i 9 ) | m^ ( i v ) iioicorsCa)* 
53 
n 
BiBfBtmno^ coerFicis?rfs ros fiwrnxjaa ujutiTGn i m ^ j sEiPiiAfiEx 0-300 
AT pn S.0 
fo r rtsits ajre.^  gii^Qii to i a ^ i oa l u 
SBigit'iraMTiWfwvff 




• w © .0393 • 321 
,3003 • 403 
^ w l t m a l n • SiiSCIl • S30 
aoifiaa eorina allwimift 
* 44411 
•4006 
•4330 • 4094 . f a s t •o&s 
Eo'^ Stio 60mm 
• asoo 
•arao 
0 2Bm •6Sia 
Cetatftso 
• 2500 .24f3 
• 2413 • w 
tMmm Y ^glabttlftja 
• 1340 
• 33S0 Mm •saa 
I 
( t h A»«ttiBitt® t l i f t i inner wlw®© ©ooasutfelo ttna 
t«i0 aotato ooltoal©« t» omia&t wttJi raitins r^t 
m mpmmim mtutinQ emiiMmt^ *it & 
@ottito noloeiit© t o i t s Stolce'e m a i u s i 
» 0 C W r j ) ^ im 
0 tfi a P'or r i g i d aj j i ieric^l smloeol^s <*f sisiiiajr 
d^fieitr tfe® S tone ' s r , la ^ i r o c t l y pr&p&rUm&l to M^^ g^ 
( 4 / 3 « u/H n ^ m t i m t^orofor®t a l l w o r 
feotFo®§fi m ^ ^ ^ ma Our ttnai©® i ^mi i rm t t t is 
<Jiofl9it m i s oir idoat from ^ p i& t of ^©r^iis t i^^^ otiQm i a 
Figuns tfeko otroigibt llae 0(10 ^mxm by tQmt 0<|ui»roo isotuoa ona 
ttio oqtint i tm of th6 Ifsie ts» 
« t a a . t t ( i s ) 
( i i h f o in t i ^ e s s o a t i a l l r s i m i l a r to tim atiovd* teit tissiga^ 
i n s QQ% por00 t o lK> o f varloaa ebiopoa, Sq^ulroCitT) i^rgaofl tha t tbe 
@0t«»f i l t rat ios ttotav^loar of t>topol|^or@ em e^m tie aoooribo^ I q 
torraii o f tto© r a t i o fotupwi fta esi>r©s®ioot 
V ^ o « iT^^ • ( H ) 
«fier« i » a ooii«it«»t. ProEJ o^uot loa ( t4> i t I s o v i ^ x i t tha t (V^/ 
var i«» t i o o a r t r r , or wi tH f o r ©pHortool aoloottles 
o f » l a t l i i r d«ii»ity» Qfot^yor* otir resu l t s m i i t r a t i o n iietioviour 
o f ttio ^ r o t o i n t l i a t e d i n Table i v cio not aupport t i i i $ pQiat as can 
b® Bttm i n Plgura "flio m r v 9 i a Figar# ao i s c o r t a i a l r o®t a 
• t r a l ^ l i t l i n o , ftiase ront i l t f t a» « » t l aa ot i iora (aaa rataraaee t z ) 
v\e, A-ao N.e.8 
c V / o ) ' / ^ C - 0 - ) 
PIguro i ^ l ^ e u l a r w l g & t mp&skd^nm o f g o l -
m i r a t i o n botiavtoitr sfconaara 
grepblo diota o f P i ^ r e 8 ^ o r a i n g 
to 3?oratli <iV) (a ) . 
oe 
in t t ioa to %tm t i l ^t^mtim (141 i& oxp la ia iog tm e l u t i o a 
p e t t e m of Mouolyaar®. 
( i l l J By mmmint^ th& g0l mtwt^tk a® a &y&%&m of iatkntit&lf long^ 
a tm ig tJ t t rigi<St ey l l ad r i o® ! m»m arroageiS i a a rmmrn f i^Si iaot 
hmvQut laia {Clllntt^orittSI) «i»t&tao4 ao ©3epr®i8s?l«a aeocrtfttaej tha r o * 
l u i lm to i i i i i b e t ^ e n %tm ©vfttlabiis d l a i r i t m l i o n c io^ f f l o ioA t t S:aVf oaul 
« 7^1 ( r • r * } ^ ^ i%n} 
ts'hore I 113 tho ooacontmt lot t of l a ooattiaut^if's/os'^f i n tho 
r* t0 «lio r ^ l m f ©f «i© eqti£ifcio« iJS) p red ic ts a 
I t ooo r ro la t i oaah lp itolwteo C^log r» Figaro ©iioe® 
I 
suott a fho p o i n t t f a l l m i l l on l i n o { 
^ fami W ttio i»f sqaaros f i t t i n g l l ie o^ttdtlODf i 
( i i r ) iiaecorsCi) pnStite^ out t ne t t t o S09itiaptSoii0 rogardia^i tbo geoi* 
fs&t-i*^ o f tfete igel imros ttfitm winicii tti@ ml^ &'r^  t insoret loa l i reinimmta 
mwf^ m r o n o l t l t ^ r laooesdai^ nor udo^iaate i£k i^^soribiai l tsio &&tr 
I 
f i l f r d t i o n befievlonr o f protoin®* tto t i ta t latojroro* 
glotta w i t h t f i porois ^ore of ( i i f f# i re t i t 8i»0S| tuo rogioa 
oonta t)0 c!iarae«#ri]B&a'lisi t e r i ^ of aioiso*^ radtu0| r t of tt io l a rgoa t 
i»ol0«ule fa^toH oould loe aocotoaioisaiad w i t t i l i i Itao ^ ^ C*)) ^ ^ 
< l l9 t r l lH i t ioa of i>oro nl^od fo l lows a m r m l CGaasdlaji) d id t r i te&t ion 
oi i rv«, ftttiSf the t o t a l f r a c t t o n o f tn® go l mg%m &oeo9»il>]lo to » 
fflolooulo of ma ius r («©f l i iod as i s etvoa by tU« f r a o t i o o of tho 
at 
STOKE'5 r a d i u s 
S^igtir© 10, o f I t t m i i o a 
f o r £irot0lciiei Qf Figure ® 
to h m m n t M t t m & w » 
BS 
tafcenittl vo l t tw wbtch t s ^wsii ^ m i l a & l o tls^ jaoleoule® iJlas etai** 
t a r t m M & m of ys^liiiw aeeesgAM^i to i a i ^ r m l m i M l m * 
4o6©r<lt»g to 40iEQr®f w i l l by e r ro r f t inQtioa 
m « a r fo / " i r - ( i t ) 
and r « r ^ • ©r f i i * * ( i t * ) 
f l io cons toast r ^ re^r^s^a ld pQB i t im of masicnxo vo l^e M t&o iila** 
i r l ^ t t O Q f dad me^urQt t l ie staiMiard i tevlnUon* ftkeee {>anii30tor&, 
r ^ end are oc i l ib ra t ion coasfteot® f o r o qIvsu g©!* i^iju^^^loxi C l f * ) 
a l l n o a r ro la t lons& ip t ja iwoa r tavorso o r ro r f iwioUoa 
ooaploooiit Corfo**^) o f rc<3« f tw valuers of orfo"*^ f o r tHo otjoorvod 
volttos Qt Kd mm ooapu^ea frau iHo gtvott i n rofer©ae©(tO^)» 
fho relettoaoJstt>® iKsiweea M m ^ o r fo *^ oad o r to *^ iSd attd 
r t are si iooi in J'Igaro l t » ?iio e t ra l g t i t l l t t e i » r i ^ i i r© %iB> drawn by 
t M o f s^ei ros tt>mM& q Ioos i i ^ I t im { lo iatot 
o r ro r * of tbtto l i n o 
r « s . o t • o r f o * ^ m* (48) 
fho vatuoif of %im etrntjajfeia ^ ^ r i a t l o n i oa4 of Urn coo»taat 
r ^ i o those oacporlaioAto imro t o m 4 to tio m e rodpoo t i re l y 
ti ioso r«$>orto« t>y Ao^toro (soo roforonoo 31 f o r sopfiiaaejr G-*200 oro 
about 60 Odd i*Of 
f ^ »ol«outAr m i g h t of ft io g « l » f i I t r a i i o i t 
vimr o f 2>rot«in« booa roproaouto^ i n d i f f o r o n t wafB^ 
0 2S S o 
S T O K £ % R A W S , 
Ptgar« i t . Botiittciastitp Eflp tmmrm « r r o r f imeUoa 
eompl&mnt Qt aaa stoke'ii mdim tor 
l ^ « t « f t t t r « t i o o of l^lgnre 0. 
00 
TtM» p l o t l a the f o m of imrsiia log M fo r f&e proMiasi 
f f tb lo IV t® alioMi trt tB* r e l s t i o n f l i l ^ 
and l o g U iG et ivtoi is i r l i a o a r f o r tti® ra i ^s dolootil&i' 'selgtits 
fti& ^st i^ igt i t %tm 6mm ^ Iti^ las^Hod of loti^ft aqucuros 
f i t s t im oQualioa, 
r raa tlio go l - ^ f i l ^ r a t i ^a ftoftevlimr o f tmlm m ©optea^o^ 
Clear noal^ral pfl, ^ t&fmsmi 4{l> obtnin^s ttm 
» ©•000 ^ 0,08? Cv^/v^). Caoj 
fif eea ttes tlio etral^t tim fmtmm V^/V^j log ^ Qi>oy4ng 
ai|Uf$i;i<m (SO) tmm slop® %mef ^ o a ttmt f o r oq^uattoii 
Ct0), f t i te dftooropiifi^F tKtimmn tl io irelaos of ti io i n i l io 
tm OQtistloa^t ao^girert te mry m&tl ma em vary mil t»o 
to o j ^ r l i ^ n t d l ocmdltloas oaplo7o4 i n t l io %m 
st«<it<j0* Botoi f^ im mid nintml tm 11 t r o i l o a isata oa pro^ ^ 
tolft0 itoar { lontra l mnorofis saooljdieto {mf for of pa wm um^ l a 
taosa attt<Slo(}* From tim pH aopoadoaao of o o l l l i r a l l o a auMr^ oa Androws 
(so) ooncladaai ^ourvoa a t vnrloaa pil m t m n m r e a lm l l a r l o taooo 
a t p!t 7«5 asaairt t l ia t t l o ^o of l l aoa r ^e r i s laoroaaad lo 
small astont t f l t& ileoraiyio la oaa m r y m i l oooouist f o r 
tao obsarvad davlat ia i i of 9 t i m t i m (10) frosi e q m t i m (iO)« 
j es toE i * 
lUauroat mO iClllmi<l»rCll9> ma Aol ior«( i | t a « l r t t iooreUoia 
I 
n 
L 0 6 M 
n ^ m m ta , n o t o f V^/V^ mgtdmt U f o r gol«f41 t r a t i o a af 
pmtelm m aaphactos 0<i*200« EjQ»«ri«ie!!it6l eoD^l i io i is 
iQne m f o r Figaro 0* 
02 
trmtmmts &t g&tmtiiiimtiom pmms^ ^GSmeU s rolatlciatlfti^ 
iH© radlt is m 4 ^ Q l ^ H l t r ^ U m i^t taviour of p r m ^ i m p sinee 
fite mMtts i n i t tvefSdl r re la ted to i i t t f M s i ^ r i o t s a t i a 
t i m t l a r r0latloiti»lil{^ st^KHitd i i l«o e«t»t g e l - f i l t m t t o a bstia** 
irlonr m 4 i n m m a odof f io lau l * ^ ^ n ttie 
mi thQ list^it in I'atito W mitt mol^aed oloa^ IHese 
l l aoa t III© oanros ©Horn lis Plgiiir® IS ©er© ^rapha CCMB* ; 
I 
ifotl wim th^ Qms by hmim»% mia Cltlim<ior(ii9)» /kiiior^ 
Cl ) t aurt Aur t rowsi t l f ia l need pofsaia®*!©!? V^ i t i ^ lond &t 
fa 13 %m i^rwtisrol point;) l i e a l i i t l o away irm th© scHM»iai 
mtv0» fho f m t tiwat fchis dttfusion ooetftciciifs of iMn<Jor 
ott»<fy ore of%m mot tomm wt t i i acoouot i^r tttU 
mmrtaintyrn I 
f i le eoiooal&r p^raetotora duoii m d i f f u s i o n n o o f f i o i o u f t 
rat^ l t i i t m^ molseislur i ^ i g t i t of imtitKXiy om aot? bo oooiiulod > 
I 
t iotp of ttto Q^astloas and li^ttx^eft t t m ptmeMt ig pmea*' 
fba values of Sdt f o r ttie naMiioay ©oloouto 
OA sephAtlex (*»zm pE 3*0 noro Hotormlnei fomia to bo 
0^3649, and O«a0iOt rot^oo t l vo ly^ 
fft® aoloct i lar ©oluht ooa^otos trm tEto p l o t i iotmoa mtt 
(oquatioi i ( t S i t Figaro mm foua6 to l>o 103000^ Siieio valuo 
fRfHO o^tol i iod «oleoi t lar ve ig t i l ^ rapH loa l l r food from Itio 
p l o t t m t m m U^^^ oatf ic^tgttro Sq«atAoa t o r ttoe 
8 t r« lg } i t i to© p l o t l»otw««n aaa l og M (Plgar© ta ) gavo a valuo 
of 184000 f o r ttie aoleoti lar «olgl»t of tbe oottbody^, Ttioso valaoo 
r iQw© la*. C o w t a t i o i i i m t w i i ^ t a t i o a mlmm^ St®^©*® 
ir»illa«f aa<i m^iprmm «if Miimim ^amitMmt 
M m * ®oa<lttl«ii» ©aw m f@r 
u 
f a l l oloso i d %\m irsiltte of i@50a0 reported f o r ra l i& l t m t i w a X ^ 
the Stolse*s r&vius of tlie aoiecule orasi cotapatod f r o o 
tins o f t m j j l o t Kev)^^^ versus r (aQtiatloa 
F igure t o ) , A of 10*®ce> tms tlias A wiaittxt 
of 48 « mm of t tain^a f roa ism gr^iptiieal of 
: p l o t feetweon r aad V^ /^^ r^ ( r t g n r e 13)# fi io oquattoa of t^e 
I according to Aeutors (ociufefjloa {t&U Pigaro i t ) eavo a value of 48,9 x 
t^loli 10 4*lK>»t lowor m m 53 « l©"^®© reportoS f o r ] I 
f&o ^l l f fui j io i i i of t&o oatlovBlfettoitt c^ looulo obm 
te iaod fro© the p l o t 1 /0 v&rnm V^/V^ foaii<s to bo 4,45 x la'^^oia®/ 
soo, fho (SiffuQlon e o o f f l o i e o t cao al»o l>o oa loa la to i l fro® St0lE0»o 
md l i t s oaploylng tl io ro la t l ooaU lp , 
r « t f / © ^ i2t) 
ifhore k is tl io Boltsmoiinooiistfiiit ( i , 3 8 6 x l<l**^®©rg/<3oaro©)t f tlio 
cii^^otttte tot iporaturoi oii<i V. tt io «sooff lc lo»t of v i soos l t j r of tb^ 
taeaitm (0,0100 P f o r trator and Q l lo to aqueous Gai t Bolot ioas a t 
?!io d l f f a » l o a o o o f f l o i o a I o f t i ia aatibotJy aolooula tbaff aaioalatoi^ 
tara» out to toe 4,5 x lO^'^oa^/soo, valao o f d i f f u s i o a ooofft<** 
c l e a t rof iortad f o r IgG (&tti»aii o r Dovlae) I s 3,8 x (»oe 
fab to I ) , ^«boa t t&mr tbm ft ie valao of p b b i t aat lovalbaia lav 
a n t i ^ d y a o t o m i m a l a atad lea, 
^ r t aftoald notod tna t an aaoar ta la t i ' o f a ^ a t l a Itio 
ttoasureiioat of ttia r a t i o w i l l aot aauso aa e r r o r o f aoro ttiaa 
51 I n tl ie oa t l oa t l oa of d l f f u s l o a o o a f f l o l o a t o r Stake's rad iaa, faust 
a 41fferea0o of l a the val\to of d i f f u s l o a o o a f f l o i o a t aad a <llf<» 
OS 
ferenoe tOp In ttio iratna of raattis Bern i a M duo 
V 
to ' o r r d r , In t lea i l f ttm Uiff^r^niso m y perfenjis be 
afctrtimtQa t© tn© ro&tott m!kti^Qlbm%& mQlomle la&i^a oorapaot 
tuan the tiamoii or b w l a t aonaal IgG, 
i,fm. 
T&o oaplr iGal usua l l y etaplofd^ to ^ t o e t ti io eloos of aaa 
proporetiois O-FQ on pi i^^leal m ^ e l i m bioloiji iGol pro** i 
I 
porttois Qt $tio mitit!NoS|r» fht^St ^^ ^ ^ ^ ^ ^ by jDoutsoti j 
mA itort<m(4t> tuat oti r«tattotioa MgU mUboM&o^ | 
i n eoatrssfc to IgG aai lbodtos, loao t t ie i r a u i l l t y to atK>ci.tio&Hy i I 
i n t o r a o i w i th t im m t i g m ^ f a r t h e r , ©olooular igoiijlit o f tbo igG 
mt i tHsMm has tavariofely boon roportjoa Hoar $.^0000, wHoroas tha t of 
igH m t i ^ M o w l i e s ooair 980000, S l ia t l a r l y ttoo vali ios of 
t l o a ooo^ f io to i i t of Ig^ m<l aro very mon d i f f o r o a t 
froia ©aoli ottier* Uourovert on fclio fcasls of nolooulor ©©ie&fc ood sod i - ' 
! 
taoatatlofi o o o f f l o i o n i i i t m r t k o . ^ l t f i o u l i to tilfforo&tiofo tt&tm^a 
tgG m a S§A onll tuKfleo. TUq c lass of m mUboiiy oati imoiiit i i foodll jr 
lio ostnbttat iod by mp t^y ing I t s t®muiiologioitl l»o)iainoar« I f 
t>0(3y oros8«refiot8 v i t h an antlserttia rfttsoa ogal i ist gemm g lob t i l i o t tiio^ 
mtib00iy i» to t>@toag to tbo oloas* 
The « o n » l t l v i t y o f m» jfsfebit aait lovolt jaaii i m U m O y to a-
ooroaptoetbanol wm to® tod by tbo isottioit of p r o o i p i t l o r<9iiotloa» iFtio 
f i r o o l p l t i n roaot loa eras fouad to t» pos l t i i ro Ijotti I n aliaoaoo m wol l 
m to presoooo of O.t a 3iaeroaptoot&imol« f i io laoleotilar nolgt i t of 
tbe 4ait i t>o^t toy 4t» g o l - f i l t r a t l o a trotiaviourt waa foatid t o b® o to r 
193000, Forthort i t wm t l io t tbo rabb i t aat iov i i tbuala 
100 
i*oaQt<i<S t r l t t i a ontiOQi^m raif^eiS ogaiaet Ummti gmmm ^l^b^lla^ 
flifese 16jrat# t l ia t isli® m^imairnmim 
to 
Sttt<il©0 m amt&ais iawmt io i ra l^a i t i aaa^l iai i 
fHo optliaal w&tlats}tfi<«»«tifillovictt^i£tifi as tsBlI as ^ o 
iKMfJy Qmcmtmtim ia 6 givm mtiBomm mr^ mt^mimd by quaillita* 
tliTQ ti,fci%tt<m, ffeo Ut ra tAoo «tiir»© in Figaro 14 
aiioisaa ropro^oato of onl igen addled to t o l of a a t t * 
imiJ oriSitisite r(i!»i*a0&iit« oofouot <»f t o i & l ^ reo lp i t a to t^rmod 
o t t e r 3 tiouro a t 7*0 aii« o t a tooj^oratur® of fti© mrv t i %b 
ciii<l* as (istialt ocui d iv ided i n t o tHree rogionss 
liotSjr tKoti^f p^ to t of |}r@ei|ittai;ioi}» cioid ant igoa cux&ogs 
^oiio, 
Pollowtag i loidolttergor and Eoiiacill(e0) I t im possi i i lo ana-
tjroo tba d&ta In a Quani i ta i ivo fciaiiioii* thm^ i t w i l l tie oasuooai 
Ci) tli«tt m t t b M y aolroutes form' o iiotaogQiiootifl fopal&t lonf ( a | t t io t 
tbe axifclgen ooleoulofi am I<i9iitlecil end tuivd m i^miiool aoatHir of 
r 
€et«jmlt i{mt groups} <3) that im mtigm aoSeoule mmhim» opoo i f t * 
e a l t f onlT ^ t t n I t s antt i ioar m d does not i i i ta rao t ot istr pro^ 
tel t ts o f t l ie lasiine seniisi ana ( 4 ) t l ia t oomMoatloa of ant ibod/ ^ i t b 
one aottgeis noloouto not a f f o o t i t s a f f i n l t j r f o r aaotnor imt lgen 
isolaottto. Purtbort I t will bo aa«ti«o4 t t tat ttie maximm p roe ip i t a t i on 
p o i n t rapr»9onta ttia eigtiivalonQe po in t an^ t l ia t a l l of tt io aatii^an 
addad ia p rao ip i ta tad i n tti« antii iodjr axoaaa aono a t aquiiraionGa ' 
Of 
0.3 0.5a 
O.a/ oA 0.6 O.S 10 
M<3.ANTIGE APDEP TO 1ML-AINTI5ERUM 
f tg t t re t4# Qtienfcltftttve p r « « l p l t l f i t i i i m t i a i t of oiraltitmiti 
m^ t%9 rabb i t fiii«l«if»i a t pE 7* f l ie reaoUoa 
alxtti ird tnotttifttofl f ^ r 3 toott*® a t 
9S 
ttoSat^ OS li«iii alre&df ttom tmm W Uel&elb&tgor m^ Soiidaliidd)* 
Oae em argue witti Jmtitimtiaa agsiimt tti@ mli&lty <»f tlie 
la i ro l f^d I n thd 0mlr^i& af pm&ipiUa 
%i$mtiim» fhma ma&mflUm^ e&pmmat mBmimpiittmUoa of 
OfPfij^ tDX of tiivi»|iritt§ m t i Q m m ^ ^ f t i l i o ^ . 
ImnpitQ 0f ttj® i f i l ierei i t d i f f i o a H i i o s t a Iiit©r|>rai4a§ t t i t 
titmtitm dfatai it lam tm oi3iJiri«alljr j»ro-» 
c i p l t i n rdaot ion hy tteo i ie i^ Qt tl io f o l l nw i i i s oqioattoo Oao to ttalflel-
isersor H o a ^ l i 
Am/Ai0 n p ^ q A0P 
or Am« p - t (32) < 
I 
isfhdro AbM oaa AgW mr& t m aiaesiiiits of antibody m d aat igon o i t rogoa i a ; 
the prmip i . t& te Gt my {Mjint i n liie c tu re , p ma ^ oro oonstmits ' 
1 
values 4&t0mimtS twrn in ior^&pt tmn aJtope &t il io 9trai«* 
gtot Xn or<!0r ta aiaalyg© tm of Fi^uro i f t t mmntB 
omltmain ma n a i l body mr& ooaverfeed in tatm of txitt^^m ( ta t i lo 
V I I> , f l i a t oquntloii in^oeil uppl ioal i lo to tte© ^feo of Figiir® 
14 i n tbo ftctttlKxSy ^ m e m ana ei|filval0iio« booos i a m i ^ B a t fro® 
a l l n o a r rd la t ld i is&lp t)et»«da tb« r a t i o of iuitllKHSy nl i rogoi t to oa t t ^ I 
gee f i l t rogeit i n p roo ip i ta to m 4 o i t l l g r a a of aat igoa a t i rogon 
Oltatf td (Ptanro tSA). Tlr# sfejmi^&t l i o o mm 4r&m by fctie oeliiod of 
l eas t squaroa and tt^o iralttoa of ttio alopo and in te roapt vera fouoa to 
tu> i | . i«0 mii id*91 rodf toot iva i f . f&a aquatioia of t&o a t ra ig&t Xim 
tu rns oat to tm 
m aat iboar s pptts, « AgM « i i 4«o CAgg)^* (aa) 
V l i 
poos i ^ i f i i f T t f iA f iQn MtA aF MnmMtmmti 









»pt4. Ab^ pitM, Am/AtiH 
OA 1.8 i d . 08 
3.3 a a <1.4960 a. i f 0 0 
0,3 4.4 4 .1 9,6030 t 4 . 1 i o.atso 
3«4 0.8000 u*m 0.2400 




(MC).ANTIOt|H N PPTO) C 
o -1 o . Z , o . ^ 
0.04- OV8 0.12. 
M G . A H T I G E N N PPT\> . ( " O - ; 
!?t§«r© tS» f r a ^ t e a t ^ t am i i t m U m <lat» ©Jf 
P^lgaro 14 aooordios to Ilet<l4tlli9rg«r &a& &0iidall« 
f i 
l o %tkG «oiie t tw j re^al t ^t 14 ttm alB© m 
W 0* ©ganfeien {M) d t r i v e d a t i i ^ H m r g o r ©a^ 
oti tfto tmai0 of law ^ t ae l l^mi 
m$ aafcltmdjr M » a P AgS ^ (Ag^) # 
wiil«it ^ ttm waie^fe of aa l l l i o^^ ^ to m t i ^ m n i&o e q u i i 
v&t&nm po ta t ^ r e A a t l l ig rsus qS aat l t io i !^ II m9 the ' 
0 f a ^ aufi p^/a ^ » odfi^wisoit of ^qauti^m (S3) (34) ' 
tnm out to bo i0«9 miA i i 4 « 0 | fjom^t tho valae Qf 
©01390 out %Q too end I t iat o f Jl i o 0 ,8 t log, Tho 9 t m t l » 
m & r a t tfto o Q n i v a l o a o © was ofoloiCMsd hy I 
i ng O.Sf 6* as (rctl&l^ti T 4© ^aowa to oonta l i i aitiro^^eci]^ 
m d ^ m t m n ^ t i i t»$ $»44 mg xMi&h crl i t i tkG ^x^BfiamtaJ, 
vtiXm 9t ooopiitQi £mm t&o i ^ r o e i p l t l n t i t r a t i o n ourve of | 
r i / j t t r© 14» At t!jo 0f3Uival0iiQ0 j^olnt of Figaro lag p reo i ^ l t a t© | 
I 
WHS obtnln^d tipon tim o<i<liti<»ii of fsg to ono o l l l i l i t o r ! I 
o f tlte eattsoraQ. By ttie atsotiat of oatlLboar $»r©elpitata^ I 
ooffiot ottt to ^g f i^r i s i t l i l t t o r of tbo a n f i s o r m * ^or somo 
oii^t}malii*ft£itioT&tfmi9tii pri^oipitAtoft lial<iEi|i}eri@r and iCoiiiSiilt 
tw j t tor r€9 t i | t s Ijy appli^los tbe ©laplrioal e^uat toa i 
imtti»o<iy n ppm* » 3 ? * a ^ f ^ A (Agri)®/^. (aa) 
Cliott e q m U m appl ioa t o our data a s t r a l g u t l i a o tjotweoik 
and (AgH)*^^, stio«ii to Ftgvnm HSBf was nHaim&t f i io ©tralifttt 
l i n e f i t s ttift ogt iat ion, 
ng «atibO(3y N pptd» • ae.T A«ll - ST.4 (AgH)®^'^. (36) 
t a 
fhe ant i tmdr at point oosi^tea from 
t l o a (26) fouaa to tJt mg o l t rogoa, to ag 
an i ibo^ r per millillUt antiseamia wHloto I s t tioi?®iror» l o » r titoa tti® 
0xjj©riaeatel valw© W ateo»t I t oaHf ttusr^for®, bo in fe r red t i ia t 
both oQtiatlon^ (34) aad (25) «ire ©jjplioGble to th® prosont oirallMiiaiii-
antioiralbimti i 03mton m<s t l ie t o<|fiotioii (24) givoe a f i t ttuiii 
OQuetioti to ottr oxporitaootal 
SBCaoi:?ifig tti& laot^ouler woight of tfto m%ie.m on t l i^iSi^ l t 
i d {lossiblo to oaioulato tho Boiooulor ooispositioa of proo ip i ta tos 
torm4 in v&rimd rogioaa of t to i»rool |} i t i t i t i t r a t i o n oarr© (Piguro « 
14), With ©oloettior ©eights of 4S000 mS i60OaOf roopoot ivoly, f o r 
ovollmola twid roblylt isemiitioglofiFiitifi ^ t tfee ooi^poaitioo of tto® preci-» 
•the 
f>l t^to o t tilo oa2clc3iti» point turna out to t^ o Aii^Ag wiiiott ie^samo m 
roportod {oeo roforoiieo 35) o a r l i o r f o r o i^;i%lnimiQ<»rat)t3»it oo t i ova l -
t^ UGiia &y8tm* Stmitarly, tfte mlomlar mmpo&ltiom of tiio 
tatos i t t ttio roQlons eorro»poiidi«g to 0*3 oatigoo oaa to 0.@s asg 
antigen w&ro foona to be Ab^J^ fltndi A&g^gf roai^ootiiroljr* 
Tbo iaf looaoo of ioisio dtroagt i i , aad toraperoi^ro oa ttio 
«oootid stage of the oviiltaiatiib*rabbit fiQtiovoitmiaiii iotoimotioi iy i « 9 t t 
p r e o i p i t i o roaot ion, has boon i»<rootigat0<i ttie roou l ts ore 
learissed a» fo l lo i i«» 
n f feo t of o^rftft^ttis 
ftie rottutta oa tlio of foo t of ioo io atroogtt i oa ttie ovetltmmin-* 
ant loyal btiatiei proe ip i t i tk roaotioa a t pU f an^ &t a r t givaa i a 




AT i^j t 
Eprccf OP i0?iie sfmmm m m:- PomnvtmnQn A'i m^Q Am 
loa la Str^ngt l i f o t a l i t reo ip l ta to t ^ rmH (isg) 
a . IS • 
t.O0 Q M • 0 M 
u 
O.tS to IfrO not e t t ^ r t i i0 ttawawifc ©f i4attg«ii»£«ititiody preo ip l ta t® 
fonasd. Stsjall rondo® i s ttio i^etlties o f aoottnt of 
p reo ip t i d t e f t s tm^ a t ^ i f f « r 0 a l s a l t t r a i l ons ar©, tis ^sc l t 
W4ISI larliiitn ti io mmr* E a r l i e r repor ts m lti& ^Siom 
na t t cm m%i&m'»-fm%ihmy loo^fl to 
oenolosloi i t t e t s a l t wtaielt cssy faf'otir { ^ reo i^ i ta t ioa o t m m m t ^ 
eotttraiioasiCS* 129) and oeiy or a#oreas® p r e c i p i t a t i o n &% 
MgH iiGiieoiitrcitloiiG n iO i f 103)i i ^ 
not roqu l r^d t^r pttmisy embimtion^ a^sftlts 
i n Tciiitio V I I I imM^ut^ tJEiat oirQttMDla^oiiiioiroJLtmmiii prooi$iiliafcioti 
reaatas tmaffeotoi ! I n tftte s a l t «0i»eoatrotl»ii rmig^ - t .O 
Stud© t;tio9o ar© l l a i t e a to i»odyiuo e t i lo r ide ooaoentro-
ti{»ii tower tbais tha t tbo preolp i ic i t io i ip ia*. 
foiraall<»is ahont tlit^ Gf foot 9 f blcstior b&XI nommtr^ t lomj^mi molWmla* ' 
natioiralfettotn p reo ip i t a t t dn i s fo r tbooMi ig tmm fobiG ' 
( I 
mp ' 
fb® Gircmt ®f pa on tho (iVQlba«iii«*aaii<iirdli>utiain p r ^ o i p i t i t i 
reaot iot t a t an<3 a t l 9» io atrot igt t i M O.iS i s ehoim i n f ^ b l e 
Ovi4S«titly, aeuEimais p r o o i p i t a t i o a plae« near ^l! aad nar 
»arlc@d inoreaso or dtoreaso i n ttkl9 pQ tma ati aov^rse e f f o r t on pro<« 
<$lpi|atfoit* f im obsonratioa tumt the amontit of p r o o i p i t a t ^ 
af>pr©elaMr on inereasiii;^ tli® pa fro® 4«0 t o a oaniiot bo a t t r i l m t e d 
to ttio i)os8lt»to i n e o l t i M l l e a t i o a of o i t i i o r irm mtigm or f roo cmt i * 
tm^f , booauso bolt! t i io mtiQian ana aatibodi" i?oro aopara te l r fotiiitd t o 
be i a oo l t i t ioa a t a l l tbo pH i^altioo siootioooa i a f ab lo IS* fhs i«o«* 
l o a i o pO of tfio r a b b i t DDtfbody <}at«raiao(l as a pa r t o f t i^ia stu^ir 
w 
uauB It 
OTECf or pB m t m Ag^&b a t aa^a 
pa t o t a l iQrmd 
f,0 * 0.06 
a«9 3*Q$ # 0»OB 
u 
mw fmn€ tli@ Idoe l ^o l r i o p o l a i o f oiralMiiiiiii I s 
pre o l iv i i i t is l r t ^ m me m we l l m iSirftltMHstii 
oolceoto® w i l l &av© act opposite otiargoe, ^immm piX f md Qbovo 
bot^ «r t t l pmBm» i t c i »#gatliri) ciisrges* Slog^r o i s tuo ied 
ttiQ i^ f foe t of pn od 0V(ilt»ttmlfi«mtiovaliH}mli» mmti^n itt 
tim iionot nun^ from ttte o^f c»qiiilll}riu» o<»a#i€mt aottoltt** 
tti0li wd® eaftioscyl gr^fiip imjiit isj ion ised f«>r ©aeli 
I bond farm* Umn'mr^ r@diitt» o f fafi^le JU 
! stroagis? suggest t^e tov^tvoaem «f bQtli oarbojcyl m 4 I 
group® t i l i>r0Ol{>iiaticm. Presutaabljr 
forraBtiaa of mml&nt requires proit^fi^tod m w l l m 
d o ^ r o t o f i e t t a tial^aflsol® g r o a p ® . f f t t s wmtld o x ^ l a l o t h e i ^ r ^ a l ^ l t i a 
' iaft i i or tBble tX. hSISCO tins iraltiii o f lo ldaeole aroap I t i 
ioto© 10 nmr protoanfee^i m mil m for«3S ©f 
IisiaasQlo ^vmpn i 7 l t l im avd l l aMe mt pll At l i ig i i ^ r pti ^altios 
lesser mmfmr o f pr^toaate*! Imldainolo groups, wt i i lo a t lowor pll 
s 
I iraltias t m m t aaatoor of l ista^sole group® l a l l l tea avail** 
able* Ttil i i p ro^oa l l io f i would aammt f o r tim ewiatua prmipitutim 
a t 0«3 m a duoroaso l a p r e c l ^ l t a H o o pH t€Ltm& h&lav or etKiire 
0*3* t n U m n t i n g t f oiioag!i| PorterCl485 fooad t l i a t al t i iot igl i » l l tl io 
b ls^ lA lne r«»tau«® of r a b b i t Iga aaa of wiUbasrla mm ava l lab lo f o r 
r«f}0t lni | w l t i i f l t ioro€l»ltrobqn«^&Of o«© b l s t i a i o o r t a l f t t o of tt is 
oiralbtiQitfi r abb i t i i» l lovt i l ta i» i f i v m not ava i l ab le IncSloatlnii tb&t 
b i s t i d i n g I0 i f tvolvod In tbo mtim o l t t o f o v ^ b t i ^ l n or 
aol loi^elbi i i i t t i , 
attmt o f ioiRporatarot both ott $b« ra«e its wol t m on tbo 
n 
of <iir«ilt»ii»iii*»irat}bii anfcloir^iitbitiiiitt sureoipitetiont vim luiresti^ 
Q&t^d mt t»tl t imic d&rengtn 0*l.5« Figcira id ^ItnoatiQS 
%im ©oursd of th© ovmllKXtsiiiiwiiittloiralbimiji pr^^if^iUa mt 
iliroo «5lff©r«iit te^i^eratarns| M^^ i f 4© ttli^&r 
trau Ftgare m Itiat tbe rat© o f th© pr^eij^ltotiioii %mit&mm with 
itioreaae In teqpairakiris, f l ^ rmnl^B m^m lUdo ^ various 
grafUleat aofitods" twit tim p lo ts e<mt<i not t^© or4er af tn® 
r&aet lo f i . I t sboitld noto^ ti^at pir is^r jr Qomltiimtioii {mttsreon aval^ 
tMsetii aa€ mtim&ltmmiu l^aoa abomCiai ) to f e l l ow a aoooa^ ^ raer 
f i r s t o r^s r i^ i t f t roa^sot to oecti m m t r n t ^ t losults of 
f i g u r e ho^ i re r * tcidioate tUQt tbd W£ill^if!i<*>aci«t.ciitralb«imtfi p reo l * 
m t foiHo^ ©t ther f i r s t oraer o r eoooaa o r t o r E lao t lea , 
t t o "or^er m y ho o eoiaples cmo* Freta the p a t t f i m of ttis t l iroe ottinreo j 
I n f l c^ i re i t 'nm bi^  ^eon t ba t pro&i|>ttatic»ii f&iroiatre^i \ 
the d f f d o t o f (hi tii(» 0 » t t a t of ovei | 
iRimlii t» r«o ip t t la refioticm i s aiiotm i a l^iguf© i t « i t a m ^ m i i f im 
B0m thmt t^mperaturift itxvmm tbm upto At tea** 
nereitufMift above th9 inorefiBe i a p r ^ e i f i t t a t i o i i liad an opj^ositQ 











- 0 . 4 5 C 
-0-2VC 
10 4 0 6 0 
TIME (nmuTtS) 
100 300 
PIgiire to . E f f ^o t t o ^ r e t i i r © on fetoi&^oarse of iti© 
axpeelmnt^ omdiUmw ^morit^a I n ttio 
t 0 « W 
0 20 AO 
TEMPERATUfie.^C 
i t . e r tee t i»f t«i»p»ratiir0 m oviatKimin* 
amtl^val lmaln i i rno i i ^ t t ia reaoi lon* 
f o t « l rdftot ioi i tim I n was 
mifiutta* 
t?, GismBsmn 
A* ot iaraioteris&tioi i o f tfeo ^ t l ^ e a 
lltirQjeaatQjsrttiitlilci patl^Giti o f t t ^ pr&t0iia ont igoa, oMelteou 
Duiaiit» on colaiaa sluow^d i l m i tfio o t ra iMoin 
t ioi j i oons is ts f i f a t l^e^ast tvfQ ooopcmonts* Subseqaerit <ituroisiQt9grGptilc 
on establ ta6«4 three eoaiioaottlat mmmt^^ A^t A^i 
mid Ag l a tUo r&tia as o a r t l o r repor ted ftlio^os ot gX# 
(t54># tHroo ooisfottoalo d i f f e r i a g oa ly i n t l i e l r pliosptiat^ ooa-
fQ]]i0 o i ^ i t a r ILacniaologi<»al b^tiavtour. 
fUt «tat@ »f aos t cif tfiws j^l^minr protitiod m&y be c&a-
rtt«t0rt«Ga by I t s aompMot giomi&r ooafonaationp t t s t^ lo logioal n e t l -
v i t j '^ i imd i t n ftbllltir to torn eryMtat»» Esp i r i oa l otot^efrationo m 
€)9rti i l i t g lo l» ] l«r iiDiovrtd t t m i « valuo o t 3 - 4 ee/gs t o r tt io 
l a t r l a s i o T l 9 e o f i t y i s oha rao te r l s t l o o f a oottp«ot ana g l o i s i l o r ooii* 
f o ran t t on C»«« r#vi(»«9 faa fo re i tST) ®a<l 3alai«i<l<It«(ia0)K Tiio 
obftorvoa t n t r i i u i i o v i soos l t j r o t 3,90 oo/gs imd an o x i a l ral&o of 
About a* f obtelnoit f r o s v i m o m i t y as n o i l m m ropor tod vatuo 
o f i , l f f o r in® f r i o t i o a a l o o o f f i o i o n t r a t i o f o r ovalbuiaiii aolooalio 
proviaa coovlnolt ts oirldonoa tba oyalbuaia aolooit ie e x i s t s i a a 
ooapaot and g lobu lar ooaCor«»9ktloa« Fitrtbor» tba f^rotiatu a^peara to 
(80) 
9f 
ImQ a l l i t 9 oldKikoQts^ trf trntiirQ i n 6 t l {^las 
0 , t t l S-^seroapt^ettHMiol as i s Qvtaexit f r e a t l io vidoo&ifty data 
<»f oiratibiiiatfi I n tti@ afdreoa i^ 4«(6&tfirttig m0<llf«it« l^o m t m 0 t 
intrimiti v iaoosSty m mil m « t root-aeaii*fi<i«*aife ^ i a -
of ovalimiatii m m to bo ee/ga cma ani ro^pec-
ttv®lrt a r t ©©apuratolo to tuoso oa lea la tod iimm teafoperas 
w i r i C Q l f o r fea^waly )• 
of m& toti&o^y 
Xsolat ioa and putrXSimtion o f imt i t iodiea lu^veboon uouii l t i r 
o i t t i o r ameh as oalpnal© 
traottacisi t toi i mhrm&totimpUf on o r fey ©pooi f io 
m t u ^ m whlob o x f i l o i t til© b i^ i i ap tso i f i e l t y o f itamimollogloal roao-
timB aatf s i ve ^ot t i^ r msnltG the tojrffl0r(iO3>» fii© aatifooiisr 
19 t)r@Qlpilatf»<S t ^ i t ^ spo i t t f io emeig^iki p r&o l ^ i t a t e Ib t t i t i i 
dla9Q«tat«id iui<! aop^mtdd trm t l ie s o l i i t i o n by isoluc^ai ot i ro* 
mAtogmphy involving, SQiti i i i te ioa^oxobaiisd resinC^l^ l i 4 ) or 
f i l t r a t i o a »»di t t«( ta , t T | tm$ i iO» i M h m i t i g e i i ^ ^ f t l ^ i l j r 
o o » f » t « s < l t 8 » o o i « t e 3 a& l o w e r {jH VAluo^t a n a tlim mi^ d l s s o * 
©la t tog nddla toatua f o r ova|t»istitt«^t;ioya|{»i8il i i syatois o r o r . / g l y -
ottto I>iirf«r o f pB a.SSCliO). or a«4( i?0| t m } wid l m aoeUc 
pn 3«4(107K Owovart t^iesa i»Q<tiik d in m% mtwayB ooeptotely' flienoo** 
i f t te tbe Gooplox* <iM>eording otto r«port(¥0> 
tniMia ooiiDlexr oould not <Si»sooiat«d ovoa pH i»3 (o .oa la £t&l 
0«i8 M HftCSl). lattt jrf iet ioglsr (snouj^ H* 4i»9oi»iaUoii of ttio 
ovAltHtain-f int ioirat imaii i oomploi; ««• aotiievad ia preaont • t uo i os 
$2 
by KCI^HCl bu f fe r o f ©a^ 0tr#Qgtti 0.037* m ^ ijy t i 
iidi»fl<r p^ Sm&a ^itt&mnt sfftliod^ eopto j^^ in sspi^* 
r a t i o n of ovalbuali i saa tr&si th© s^i lat io i i oblal i idd on 
or tti© onroo^tcigrai^t^ on 
or g « l C W t I to? has imeontly Ihkjh asod. Partt iort ms-
l i l i o pTQViQm m p m t i %0f) ^h&t m& uttstiiiaiiji© f o r m k ^ 
i - T S i aii^ Iw f o r tbe mpwt t ^ 
t ton . It* fac t* f o r p ro imra t tw putepmB feoriter t j ^Ot ( o r 
^ t o o ) t^ as foBitfl to ^iliro l ^ l t o r roeutts^ I t fiiHoal^ iso ei^iatloDOji 
that the eo lu i i on 0t>taiiio<} o» dlsraooiatioa of cuatlgoa^oii^ibody 
eosploat 0ISVO <®8tr two uytamtrlml p^cm tsUioti mre foaoa tjjr liMttoo* 
logtoul, toefmi^tto© to oorresi>o»a to ovatliiiGita mitiotrali»iiaid* 
e* efiaraot©rl»«itloa of ttio Aat&ltodf 
<Flte imt tuat proporatiosi wlioii rootiromtogra^lio^ 
on iiei^liiidox ooltitamt gavo stnglo syMot r ioc i i pe&M i n ttiroo etodla^ 
itaiaelri ba l f e r {pa M Aoetio ao id (pH m^ 
uttootnete iHtf for (f^H ^roirido^l s u f f i o l o a t oiridoaoo tHat tuo 
p t t r l f lo f t flKiittlKidy 0fitsi>to ms f r»« irdm ovatbatalit or sotu&lo mtX^eB^ 
dntiboay ooaplojt^e l i ia t i t waa tioaogonooiis ^ t f i res^oot to molo* 
m l a r Ptirtttor« ai»gto l>£ui<(3 wad otisorrod l»»t&i W liimiiioaiffu«» 
#1011 ana tf!i!!»niooleotro«>iiorotio teotuiiqaoa aim io^ loa tad tmt 
the anttbo^sr mm Eionogoitooao wi t t i respect to i t a grota lu i iuaologioal 
iMliaytotir* f i le p u r i f t a d aitttl>o<{|r wm olaoat oosapiatal^ pr&oi'm 
1 
f»ltat«4 l)^ <iiraitiiisiiti« m i s ie^mli& inemt t t iat ontioiml&fiiBtii prepa* 
rat lot t ooldslats o f ^utt lKiar is»l®otil«s» I t alioulit tm ma^ 
tmt anlr oa® ««« ^tmmfimirn wem tfbMmd S&r oimsH ot 
«!i0 ttkrect ovallRttaiii f r^ io l lons, ctad togottior w i t h 
ttiG ^t f f iaa io i i 0xp&rimnt a«iag oiralbuain oontniiiJiiig ©11 fcti© t i i r^o 
ooBpofionts JuBt s t rong ly siiggeats that mty 0a& of 
an l l tm^f t® foraed a^^l i ts t a l l tda thme ^rraufetono of tiiie p ro te in 
'Tft© pwr l f i ea f^ i t iomttmsit i i 0m b© tuvthGW cUarsMsiorlBO^ fey 
ttstug g<JlSf ^Uioh hmQ tmon ase^ cxtoa-
s i vo l y not only i n ttio f t r ^ r f t t l o a of ^ ro to ins fml al@o l a t&o 
a i m t i o t t o f t l i o i r mQlGmlm" ^ i g l i t o iidoatiso tbo o l f t i l oa volusio of a 
p 
proto i i i 18 ro tn to^ to I t o tsolooalar diiaosialoas lUso StoJio*® roOliiOf ; 
d l f f i ta lo t i o o o f f i o l o n t i aolooiilficr ay ooctporlog t&o 
f i l t r a t l o t i i^ t iavlot i r of mti^^eAtmmim wltfo ttiooo of o lgut 
{^rotolxia I t tw&s boon posol&lo to obornotorls^ tHo rabb i t o^t lovol** 
toaola W o&rosaatograpliy on so^umo* (wsoa* i ianlysi i t of tUo go l ^ 
f l t t r ^ t i o A aata fo r tlio {»rotolas tiador oonsidoratloit f»y tuo ^rooo* 
rooonnsottM W ro re i t t i ( i 4 t ) | SquiiroCi??}} hmx-m% ^ t l l o t i do r 
( t l O ) i &y iiol(or®C2) fo^'e good agroowmt t»#tmioit tiio obson^oa nod 
g o t ' ^ f t i t r a t i o n botinvioDrs of n i l ti ie o lgb t a%mmM protolas» 
r i i r tb«r« m noted olaois&ei^Cm) ttio aolooalnr iMlgbt fio^ondonoo of 
l!io g o l « f t i t r a t i o n liolMiTlour of tno ^roto lnv oould l»o <S#«orlt?9iS by 
ft u t ra tgb t l i n o oquntion b o t ^ e n l og and Sinoo molooalnr 
woight t« ro ln toa to 3toiE««» rnd iu t t wtiloii i n t u j ^ in t rer to ly 
l o tod to ( ! i f f t t» ion ooo f f io lon t * 11 ro ln t lonob lp l»etiroon B nnd 
i o 03ri>oot«d to ox io t* fnii» hnw tioon fonnd by l*atir«nt nndi 
m 4 t a U m 4 h m b^^n oeoi f i r * 
aetl l i t 
C'roo tm&imnt 0f geS^f i t aafa sl&n^ard |»r<it@iii« 
re^&t t oaltoiraltofsif i i n turns of ool^ot t lar n^ ig l t i ^om Qfieordtiig 
i »omt t i ( i 4 t ) , S ^ t i i r o C i n ) , oii<S aoleei i tar 
0f tho isatliio^Jr wo© A o f t0aciO0 ism fmintl iwm ttm 
t»tot of M*^® vormQ Sd*^^ or ( t ^ / V ^ l ^ ^ ^ t is^oifDQs ttio e t f o t ^ l l i n e 
' . i 
p l o t vain® of t04090| 4a nooa qs*'®®^ 
mctnt tTitIt the irotno o f t6$000 r@|iort@t<tl fdii' ttio raHlutt aalF&ovciIlmffiifi^ 
( e f t od Ja' roforottoo: 31), i Stoke*^ radius of ttoo cmUovMlRiialii 
t was ©ODimied to be 48 » wiileli t& omu t id^J l o r o r tJiaii 
^ imrt©d valtio of SS s i O ^ o o f o r tomiGii or lioiriiio Eaowiag 
radl t is^t^o d i f f t t s i oa o m i f f i o i o t i l of ttio a a t i w d t ^ a l f i m i oiiloiatiil&a 
to fee 4»3 * id^ '^a^/aoo ©Jitoa i s atiout l i lgf ier taias ^ o vulao of 
' 3»8 X 10*^ 0111 Vsoo m p ^ t t m f o r I I isart t t iareforof Do oonolitdod 
i tha t rabb i t imtioimltmiaii i i© aoro empe^t ttmn tmm or tioiriiiii S^d* 
A ooteoular woia&t o f about 1G30CK) f o r tbo imtlovaltmmii i ob-» 
in tboao otQiiios indioatos t im t Hie nn t ibo i^ aooo not boiotis 
to Ig^ i » f» r t l i o r «ii{*port©<3 tty otir obaervatioo t&at t&o 
imtlbodF vioi lose i t t a b i l i t y to m m ^ i i m opooi f io&l i j r i t® ima 
^f i t igon i n proaonoo of S-^aoreai^tootbafiol* An unoiiaivooal id«i}tifioiiM> 
t i oa of tbo otate of rabb i t m t i o v a l b m i n mm posaibia f r o « tiio Qtu^ 
of i t s ic^uoiologiaal bobaTiotir* fiiuoy ttt@ rabb i t ontioiralbiHiif i oross** 
roaotod ^ t b m b b i t imlisorai^ raiood against hmm. IgO* fh%» e loAr lx 
dononitrfttoo ^ n i tfio r«bb i t m t i& im tMmin b^iongt to oI«mio» 
m 
tm m pmetpiUn t&mUm b&tmm wsl feaatu and mu^ 
o^otiia he t t e tt@tp of IHt 
a t tteftJp ©qtmUOitt®* 
Altfewgti «i|W6tit0ietfj m^ m feat mt ammmH^ 
l y rmlMiQ t t o M&m mr® w l i ® ^ 
ffelflel^rger iCantall i^®** 
mttn tn® m o^al^ata^natiwitiHirttt iir^i 
l a irtiti ^iitaiiiod W i U i M ^ r m ^ 
1 
S t a ^ a l l . value© tfta ^ m B t m U o f ^qm&U&m m ^ i m } ' 
^o mt €tgm& tti&m W pmwim& mtrnts 
i^m f a M e I ) , P^/A or wmM aefwi i i m the mmm% m 
n i t v ^ ^ m pmelp l to toa i ®t t t e ^t^rni'^w^mm i ra r ia* j 
%tm t a &f ^i^mttmrntB iti>iii@ mti&r&nt m%lmm | 
qui te l l t w ^ w f tti© valit© w in® rat i© of t 
mittboay atttNjgdti t » m t i g m iitfr«g®ii tlm c^mtf'iil©®©© p^tufi sliotii^ 
ii»t i t tfe® ®f r e a c t t o a 4® J T t o i 
f o r ftit ovalbtwla^tittvaumfiiltt »r«t«iJt ?arlcitt» valw® of t 
l a tb® ut^mmrn ( tain© w r f r » a T , i to aai i i w r ^ © 
o f 0»4 • I n fcti© f r t i r m t Ht© v«ltt« & mm tmm^ 
to fti« iriii»tiiit#tt i n i m win© m f eoai^ too «tie 
tfe© o f 
a f f t i i t t i 0 « | t i io valna n t b^tug I w u r f o r tte^t oi iat i®4r pr©p»ir»ttoii 
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f i l l s stnaj^ 19,9 i i 4 
0? 
l u g of &titit»o<li&s n imsvklt ^ f / lo imci i^ t i i t io i i mA felQeding 
fSto tmi^ mmttm is aocojaijiiiil^d W 
t t f t t <» o r no t i t aatlmlpHSiS* Si« 84i 
I t a ) and t&at tho p roe tp l te ta I s illa0ocl<it6d by Higfe ionXo etroaatl i i , 
i ie ia aotS i ^a to ana oose^ntrat^d tioi^tUosia <i£ ajfea 
1 8 f ) tina ^ m i M m protrt4@ s a f f 4 » 
e l e a t It tat t i ie f a r w s roQp^astii lo f a r cmtlgoii-aattl iodjr 
t l o o are in mtma t^eh will ^ g r o a t t r mtMmt&Q fey 
' f a e t d r t t i fse ion io pE« and 
'nm system ot i i ^ lea iiy 
I ire4»t|)lt l t i (notlio^ not t o &ttmtM W ek oiioD^o km l o a i d 
dtrof i{ | t ! i tmm to i e t ^ f tes^eratura On (I10 otbor 
teaftdy t m vmti%t0n m & m to Ixi iiiifito^ilir tu f la^aoed by |>il» 
I 
1 ti^icieiaei n r ^ o i o i t a i l o s ooourlng ti&ar pO emmt tm ^ o r i b o a to t l io 
i i t f t o l t i b t t t na t i on of e t t i i o r i m & m t i ^ m or f r«e antiboiSy o t 
hy »«p4iriiie ox^^ri juoiits t b l a ^oAs ib i l f t t y wm ralo<t Qitl» ft)^ 
f ae t t i i«« flMiaciaeim p r^o lp l te t t l on oootirrt<3 a t pB 6*3 t& ra t i i « r 
f l o f t f i t * M pH fintlgoa w i l l ham conslitarAblo mt nogf i t ivo oniurgo 
ana most protmbly t l io antiov^albniiiiii noloenJlo w i l l tmire no t mto oftorgo 
00 t t ia t a t e e t r o s t o t i o i i } te r«o t io i t oitnnot l>o oooet^erod to bt t l i« 
tug f o r tbo Antlioss'^aiitibody rof io t ion. Far tber* tbo o l^^nrod 
l a p roo tp l tA l i oa o f tbo oval btit3lo«»«atiovalbuiois oo i ^ l ox 
iibovft pB ^nggoats tb&t tbo roao t io i i i>igbt bo r oqu i r l og « o r i t i o u l 
bftlanoo botnooit tbo itiiabor of ioo iaod iind unlonisea lBii<ia«olo groupii 
9f 
m thu aniiovaliAitsia o t^oxrat iooa aire i n t e r m t i x i B 
in tn© Itgtefc o t 0 A r l t « r Umt&gniti^} t ha t ttlt&iwgft a l l m^ i i isUclt i i© 
Of n o t ^ l igQ m ^ of oiraltRisiiii wore n^o i l a l j l o to eotn&iiie 
«?t«t tlti0r©«tiittr<>l>etta5«5ii0| oao »i48tl<ll»e r@@Jiatio o f dirolboMii t ^ b b i t 
mtimfiXtmmin ^m m&t ava i lab le* f t i l a seotaa to suggotit ttmt 
4im f^rm a pa r t tito mtim o f lit© m%i§m or fkm 
Mmoaimim ©f rnmptm a t mtmm 
pti of 20% ohmrve^ lit t&eiio i t pro&nlilr to tua | 
repu ls ive forces mulSi oipomto botwoa tfeo ovalimisli i oaa 
1 
I o v a l ^ s t l t i ooleenleo I n amptmm I 
I 
Ooafl4eii«ts roporta ciontoriala^ fcho o f f s e t of t&mpovntum oa | 
on tigoo-0011 reaottono are oirailBbl© i n tha osts t la^ j l i t e r o t u r o , i 
t 
o f tlm t t v o s o t s of #»g>ort®©iit» por fo r roa flfei^Soiteorgor 
i 
K®ii<iait(S0| m Qir&ltmtinm&mtiomlimiin preo&i^ i to t ion i m%v ^^^ abono^ 
1 
<looroft9o in ti io rooot loaf ulieroas tHo ro» t iixtiot&toa ol f tgut iaorooso I 
o r no orange I n tbe omouail of i ^ roo ip i ta to fortsod i r i t l i i m m m & I n , 
tes:»orttturo f roa to I n tbo present 0ttt(Sio8, iio«o<rer« oppro*' 
o iab lo ineronso I n tHo m m u t of p roo lp l t a t o of oyca iNJuala^ontloval* | 
Dtisiift oo9i|»tex was notioodii t»!toa tHo tonp^oraturo vm» m i s e d f r o a 
t o h&ymtt tvhtoti a notabl© tlooreaae i n m m n t o f tti« p roo ip i t a to 
ms roooraoa. s tap les on tbo o f f o o t o f toiaporature on t los^oourao 
o f t!to reaot lon siioiroa t^arlsea lnorooso I n t l io ra ta o f i^raoi{Citation 
w i t b tnoroano ta tomjioratiira* 
f t io a i g n l f i o a n t inoroaso I n tl io oxtont of ^ r a o l p l t a t l o n of 
ovallmniltt^aattovatliUffiiit e m p l ^ n ah(3m4 d a f l n l t o Inyolvosiont of 
$9 
^ H & H g int^rmtion I n ti)» p M l ^ l l i i i m m t i o u ^ prtHtessett iiiiralir<»> 
tag iiydropi&otiio intermtiGm ^m by I t t t i o oi* no otmoso 
in & iaorQuso i& mtr&pr* immmo in 
teiaperfittsre wout^ mtropf 00 m lo fomnw tinemtiQU o f 
tir^roptiotiie tHmdn* l a itm l^ i i ib i t ioa smi& Binder m d eaiapti^ll fauad 
CtTt) t h a i ttiQ reaot loa WQiB aetim^mitid W 
ait ©utrdpr of es la rge m t-ao ©oftropy m i t & a t fiiidi tm% 
th© was a t l w j i m l , mmMm f r s o eoorfiy cHeage | 
f o r ttio roa«t ioi t wouigf t t iemforQt t)o u t t r i ^ ' 
imiNnl t® liior«fi®© t» entropy Far ias tbo r«QOti©ii» t tm f o roe t i oa of 
HfHroiiliobSo boai! botirofiii imULbaoiti cuitloirat btsola roqtuiro 
t l ie ftroo@8eo of hy^txtp^ohie mim j f ^ a i ^ e n 011 tGia ac l i vo s i too 
o f ctol0oalo0« fliosQ bfdroir^oMo w m t ^ m i to^ ld p ro fo r i^tioir 
wtm oonlo i i l to t h o l r e m t m t B o t t n imueous oa^rirontaenti oofi t a so 
« o i a i t l ioy frootd t o oaoto ot&or f o m l n g tn© tioiit®* 
fit© prosorto® o f bfdrofbofeio ©miao tt io aoUv® a l i o s 
o f r f i l j b t t antl^-MP ant ibo^ ios tiaa immf i a f a o t | rooeat* 
ty hy P&T^&r and Otttorto»i9(i43)» f&e obsoarvQiloii tfeat rnmimm pro-^ 
o l p t t o t l o f i took plaeo » t g a i f i o m t t * ifoiaotliy an<X 
ClS3« 133) t n t b o i r ^liidieor m tt»o a«taro o f t iy^rofhoi j io intoiraot lons 
Ini^otviag ttllpttfttio itit<} n m r n t t c rottidttes found »ajdlBiUii a t 
f o r iiydroptmMo in to rnoUons b«tw««a aroi iAtto eido otkftlnsi 
wboreat ttio toa^oraturo o f mmimm o f tiydroptjotiio i u t o r ^ 
nottoxi i uvo tv ing o l t i i t t f i t i o ro«itdiaos wm ftitts« ttio aajeimom 
l i r oo l f i i tA t i o t i of oviabfaetii i*(ii it lo^olt)u»iii oosiplex oljsenrod nour 
suggests tha t th« oroiaaiio sido oUaltm oro {>ro£Mi|)l|r lovolvot l l a t tw 
! ) r «o i p i t i i i ronot lon . I t I s i i i t s r « « t i n f to noto t tm t m&lrnm nad 
9f 
CiotilCST) liavQ roQ^atli^ dosiosifi&ratod W ( i i t i M i t y l a b o l l i n g toeia»t$<|U0 
t t iat t f r90 in0 eesliio mid mni^xim ore IsijaQod t i tveived i n tiiiG aol l i re 
of mhbit immmQgtomlim* 1% sbmildf lt<if;roiri?ri im 
ooitti«»nodt tbat i ^ep l t o tlio itjrdrophoble t i oa m 
a a&|9r force r^spoaBibio f ^ r tbe ovalDuialtt^imtlatri^lbitmia recuotimf 
i t aim® cannot otcid^aiit fo r lli© obsonrofi s t a b i l i t y of tfio oiralteiMa-*. 
tag» CEiid y^ m intermtiKm ooy {^resiom&ljr ooop^ral®" 
M i l l tl i0 t i fdi^plioti ie intor&Qti ima i n m i i g o n - a ^ t i * 
mmpl'Qxi^ 
PMf two 
is^yii^iaaiA o^ vm mn&QBt 
I . 
stmtm on l iy^rdgoa^iw o q a i t i b r i a of i^rotoia® provide va in -
ablo imformatloii rogcuratag (a) ttm aaalKsrf nmtam^ oad 
of ioa is^b ld 0roups lis ttio {>r<»£oio i»o|o6»l@| (b) tbe oontonaalioi ial 
a tn te ot tti© CM>l60al«| iin^ (o) jrtiuiiaiseaolosieal !>etittv4oEir» suoh 
ae tmffeviuQ eapmlty^ Pollowirii^ apffrmeh Itlaaerstrota** 
ooaoiaiircd prot^&n feci 190 o, &ptmm tMme imiBtkUlQ 
( jroafs nor© ttal^oroly aaoorc»«t I t s ^ a r f ^ O f on<i «« ©*proa*» 
Bim whten was osr^oisetvetr tts©d to oaolyg© tfco hydrogea-ion o^ i i l l i * * 
b r t a of l ik tor m I t ^ ^ rocilli^od ttte a is t r i "» i 
bit t Ion of o£iQrg08 j>rot©ta m l Q m t e xstiUk unl^uo scr^uenoe oo«l ooo*"- , 
foroaeion la m ^ %tm% m ^ not l i ^ o to o < 
I 
spt jor loai 0napB» C«o»l>tt0 t h ^ m Inodo^tiaoios l a t&o t l ioorot loa l t roa t^ 
oaot of l i l t t ierstroai^tttift tti© l e t t e r nos item foaml i o $ks t iaofttl I n 
tho s t ruo to ra l Kihtt^m^ti^f imttm of a lorgo ttiim%>or of protolos oad 
o ther po lyo loot ro lFto9( iaS| 13l» 190). Bf^v^gm btadlag to protoins 
I s ft (fjmamlQ property m^, mor&toro^ tiydrogoti<«loa t l t r a t l o n f uallteo 
otisor tootuil^aes, obaroiotorleos tho {»roto|ii wl i i lo I t I s s t i l l f tmo-
t lon lng* I t theroforot tHougtit wort&vDIlo to ca r ry owt aydrogea^ 
Ion t i t r a t i o n of rabb i t ant loiratt^si ln I n order to f l a d out tile ausibftr 
(91) 
9f 
mttf oatuf^ of iOttt^aUle 8n>ti|»B of protein* ily<lrog®ii«io» 
of r a ^ M t i w u i i o g t o M l f i s tias liodji perfaar^d i n 
tm% fclio t i t r o l t o n ^h&vimr of sp^eifSo 
r d b M t tsiis i i d i be^n && far* It 
ttoal; waino (wstil mm^Bition of BpmWe as welt m acwi-
rabb i t i(mmogl**tmtim bus hBm tma& b^ oltsD^sli s t a l l 
C0Tt l l 3 t i H K ftittSi oa© ocm assua© l i i a i tlie roiiD&i t ^ t i o m l * 
I 
toettfi f r i l l y l a m i ^ v a m& Bam utalmo oft i^ oompi^stition^ 
t t t ^ l i be liitQr#@tl»s to wttdtner or not t l t r a t i « i i i)ahavi<mr o f i 
ti io speo i f le iiiitlt»oSy dl roeted agaloat a i^rotoln 
l>U(9lt$» «i»aparQ8 e i t t i ^ r wtt t i bmoA oti otalno | 
mie analysis or w i t h the t i t j n i t i o a bobaviour of n o r m l rabb i t ios&ti* 1 
a^globul l i i * F»rtt>«r» I t w i l l m Invest igated knottier j 
ceo<t<it of liliKSordtroa^Lmg i n able ^isplala t l io i i t r « t l d i i beftairiour ; 
o f tbo mttlovolbtiiais slaiio tHom i s ovld&xiQd t l ia t y ^ ^ ^ m i t m tiairo 
c r l l t i a r i o a l dtiapeCas^* I t w i l l bo las tn i0 t i i ra to oso a i l l « a troat«» 
aant(0^) of t i r^ fogmmim M t i ^ t l o a f o r po l j re loot ro l r tos 
to eseplalti tbo t i t r a t i o n paramatara of rabb i t a^t iovalbaala* 
fttettwii^ 
yAt r t t t iont 
pa naaaufttiioiits mte m^* ivtlft B l loo MDtSei pSk meter 
84»olit«an gt«i9» eldotrodn sad talixriiitetil oatooei el&eferoae in m 
ttppamfafi W 164)• Ttt« l i q u i d J imet i0 i i m!$ 
t«bl t9 i ied l » o u p i l l a r y iiQar »«opG0otc« st£uidi ir4i««Uoii of 
(as) 
tia t e r l at s 
O v a l t o d rabfeit IgO ^ m i so ta te i l anS m I 
^©lacrtteoS olsowhom In t t i le t t ios jU, ro^o&^itia ooAd aa« 
DoatiiB feorat© (tmrm) mr& rocrys^toliisoa froo fljrarooiilorio 
Qoid sd lo t io t t m 9 ®oi3© froEj coiiBibi i f i t^b^i l i i ig o l jc t i i re of H^^irocMorio | I 
aeld ma Coriwacito-fr©© potassium Hjraipaasld® pro$>ar©<l * 
f o l l ow ing ^ot jo t l an<! Mi!( lorCiS3)t iig^ilttst Hjrdra- | 
I 
ehto r to eeia* Otb^r rmamtB mnt ot on&ly&ioal graii0« Ai i - f icu^s 
double a i d t f i l e s «a t6 r wm use^ Mironghotit* 
9f 
in® iii«trti(i}0i9t at III© mginim ^^ 
t l t r e t i ^ m ^ t h 0.0s H ^otasst^o m i a ptD>®IMf> or 0«0i a tidrnac 
stini«ftra»)« ft>0 t^mpQmtvtre of t i l r a t i o a mm&lB m 
m tt iftt ttio tliiid omttmal olQiitm^l^ ims 
wi tb ia • 0,a®C tfe© desirad tmpcmturmf 
BS^t eaa W o i re i i l a t i ag water ttoroa^ti m altr^lt iorcaostat 
H08 (mmh Amm pa 7 tHo t i t r n t t o i i wm earrtedi out i n felte 
of i»itr»g«ii» 
f o r tl io t l t r n t i Q a t 
fitmtiom porf^nsted dieeiJtttitaaoiia mtho^ a t 12a ioa io 
al roagth of a t 10®f S u i t -
fr®© soltifcloa was f i r s t ^rsporo^ W paseiag m Qxt&mimty 
dtats^isfd sotttUon of tHe protoia tbroitgb & O0liimt(48)t m& 
tt i^ i i i t s i»fl a«3jii@to<i to tti0 aosired i t i i t i f i t l i i r^t to 3«@t 
or i t «0 ) ^ tbo a d d l t i ^ of roqu ia i t ^ oaoujEit Qt tn'^rooniorie aaii} 
<ir fiotassitt® lifdroxta©, Prot^ ia omoentrat io i i «f tStnaso 0&lti-
t ions was detorplttod bjr tito ai&tiio<i« i^r^tiola aoiut ion^ 
f o r aieo»ar®iae»t ivaro egr toli ingf on watgbt requisite 
aotounts of potesftitia e l i t o r i ^ ^ li^ciroolitorio or pototslun 
leidfiy aittibodsr so lu t ion In eeait>ratod irolust^trio flcuslss* flus 
v&lum in oaolt osso mde up to 0 isl tfy ttio n W t i o a of r&f iu is i to 
aeotiQt of watsr* fbo f i n a l oonooiitratiofi of p m M a trail geaom^t)'^ 
aoer 3 x to tl, ta fow oasos i^rotoiit ooaoootratioa at low ad i«3 x 
(il»o fl io ^ K t a r o ma iitctit>atod f o r ahmt 
tioortt, beforo tlio pH ma«sar«aie!it watt «t i i r t«d* I n ortior to th& 
etfeet of toa|i«rAeuro i n tlio raago 3 5 o n ttie 
9f 
«qui l l t> r ia of rabb i t pH 0t &mh so ln t l oa ^tm a^aauredi Bt^pxninm 
f l m t « t tiiom a t tS^C m ^ t lwi i mak a l ttto t^rnp^mmr^ 
moB ti ieii miB0a t& M t o m d by m d f i m i t y St iaroagiit 
to CKt<l tM steasur^^ a t ecw^ n Eat^eiloot ogro®* 
ctofii b&tmm ttie llireei asai^m'oiaaiiis a t SQ^G it ie roller*-
s i l i i t i t f " of t l ie oHmtgo im ttr^ro^on ton oay tm ^ m m d 
ijy eheng® in tumiiorafcaro from to or to tUe 
pii of aajso eoiufcioja a t ^ I f f ^ r e n t teap^ratttroe w r t e t f 
otit ta tftsa® stuato© fjenatt ooro aeisitrate ©sti iaati im o t (^i^ii/ ' 
ttiim eotil4 Qtjtaicied f rod of idQta%imm& t i t r&Moi ts 
a t &ittnTm% I t ^otnto^ nut ttit&i; ibo 
at liquliS JimoltoA in the requirm &xtr&m oare 
so as to roitoe® ©tsit ig o f ttm aatincmted potasstum witfai 
aaapla so lu t ion to tfito tutattauit* f k te W68 oasured ijy ftiooi^ias ttio > 
l e v o l o f p<k%m&itm oMoria® l a t&e oeloaol ©leotro^o s « o as tlie 
lo i ro l o f emplG sol i t t tom i a tito saiapl© oosifiortaoiit, fiovor8ii:»ilitjp 
of the t i t r a t i o n ourvo ism ouooisod fo l low ing tuo fsotttod 
by Tasforf i( i84>. 
f l ie pa re in tea to tfee oonoo^^tration o f fro© tiydrogoa or 
hyijro«yl i m » W oi|oatioa8» 
pti«» - l og Og • l o g fg ( a f ) 
and pK^ - j>a - poa « log o ^ u - l og t^t im) 
tiiiero C «na t turns roi»r«»oat ao ls r oonoeatratiotia and a o t l v i i y eo«» 
« f f i o i e n t » of Itjrdrogoa or byaroxyl ioa»« Ytie a o t i i r t t y ooof f io ioat f t 
9f 
i n itk« pit t m m ^ ^ a m p u t m f roa blimlc tU l r f t l l o i i j^orforouid 
mt ^ t t i t a l i 0 i i l e o f a»ilS l o atjson®© o f ttjs p i ^ t^ua Ci^'ublii 
KD* fhQ j ^ a p t t e i f mmmp%imi9 tnvolveS in tHe oalcFulntioxi of oi^ti* 
v t t y metficitmt &V0* Itwtt m u v t t y ad^ffloi^olt iJepeacis o a l f upon 
tho i»oii<«»pr0t0ia m & ^ m m ^ of tti^ s t ha t t t i n 
poiK^fit of of tho i^na lo ttie j^ro^iii in isi^dor&to 
f l i ^ i»Qii«prfiteiii fSCNai|3^ iitiaiit@ i n tibieso oei^e ; 
p&t&mim t irairoetitorio onliSt isti^ pot&aetum j iydroxid^* At , 
a r o l a t t v e l y b ig l i toni^j ©troont l i o f O . i i ©splojmil l a tti08o stmi tee | 
Of f oo t o f toiiis oa t M a o t i i ^ i t y ooef f iQioQt i© l o | 
imlgnittemt* Faft ixor, ©t m ioinie s t f oag i i i o f 0»iSt tboar© f j l l l j 
tea 1080 o l o o t r o s t a t i o i o to rcwt ioa 4iad a i f fo ro ia t rogioias o f ti jo 
) 
tiyrtrogoii^ioa t t t r a t l o t t onaiiro ©111 laoro defiitofS* i 
U&in^ <eq[aati<mst anil ti2@ oo0ooaif^t ioix of f roo bsrcurowi 
goa or lijrdrosErl ioos wa® a t d i f f o r o n l values p ro - • 
001100 o f tHo p m t ^ t n a t m ion io o t f ^ i i g t i i o f t im lunooitt of ! 
Hs^^ro^on i ^ s tio^mct o r diS3oeiato<l tmo ooaputod from fHo d t f fo roaoo 
o f Ifto a t ^ a t of t^drogoo o r lij^tfrojsyt loss ad^od oi»a tHo f i ^ o hyiaro-
or ^FiSrotqn loos pmmf&t %.n ^bo ao lu t lon* f&o t t t r a t l o a r oso l t s 
wore oirproaooli m t&o mustier o f profcoaa disooototod C?) pew tiOfOOO 
®a o f t l ie Dro to ln , 
fleftt o f lonl«ftfeion» 
Tho fti^paront ibusat of ioa leot iox i f ^ a* wos oocsputoA t^ bo 
o]C|>ro9»l ots( JJOO ^  t 
A 0 « - .3 . 303 A , { m ) 
9f 
mm M 
A c t i v i t ? c o a m o i c s f s OP mmoGBti m& Btmom ims At 2$**o mm M 
BBBBBBBBSWIWii 11 ri'' » lilUilM^JmHiliil l|illiM«,M.M!i.Wilti>l!li° tJ^  
l.SO 
O.OS3 a a s t o 
ia .oo 




s a o O.O?0 
9$ 
^pH i s oii«tig9 i t ! pB W ttie ohaetge i n 
< f ( l / f ) t t o t i(Ksi0 raltto 80l0«r |>B to tfeo v a l m of ipa was 
eatoalat<i<t t&r in fceaporaftttr® frois iS® to 2a°C and iwm 
Bn^ to f i xed of ? ^ ttie i idlp 0 t i im m t ^ g i m a i a 
fattl0s&J.t • UTI* Tilts a0j?r0«3«sii ttwoiror, i ^ m i u i ^ above 
10 tt iori i f©r®i ttie m t m » of wi ro roaa a t givoa valtiod of r 
froia tl io t t t r a t i o f t ourvoa (Figaro iS) ol&talnoa o t tctroo toiajporiilures, 
1 , 0 . , IS®, as®, mtt as^a. 
spootroptiotoiiiolrio ttfcrafcioji o f Urn ptioiiollo li^^rojeyl 
oarrtodt oi i t liy a artot ior t© tfiist of Qmmiar HoaJaorgoif 
t t g l ^ i a t^o rp t ion mammmaut^ m m m M tioi a U&ttUmim coilk^l 
fooording Qpmtr^phGtmmt^r m i n ^ tO jot s i l t o a ooll® a t as® 
imd W oo l le in a t^oimootat io o@tl t iol i ior* f ^ 
baoo l i n e ims Fontiasl j r ismim tiolas iHo oaitto so lvoo l i n t ^ jroforoooo! 
ontf ootiplo oot l0* I J 
For t i t m t t o o , protoiQ sotuttoito of i t i f f o roo t pti i n %h® pn j 
raa@o of ? to woro iiroparod a t & t o t i i l loa&o ot rengt^ of , 
ta i l ing r«(sti l$ito moouats of po««»9ittta nUlor im^ pota»oia» tijr^lro^lde, 
ana «!»otit 3 jt proto ln i n 0 ml oat i t i ra tod voluiaotr io 
01 t r a v i o l e t absorption w p m t r m o f ©aoli so lu t i on was reeor<3od agaiast 
t!to oorrospoitding aolvoat* ADisorptioa of tDo proto io so lu t i on liio«-
roased w l t l i iaoreaao l a pu oa<t tbo maxl^oia oUaago in a t^orp t ioa oo«» 
oured i n the raaga na* At 7 tlio ti^rosiao groo|»« aro aot 
expootoil to i l iaaoolato* ft ie incmase i a molar a { » i o r ^ o a of a pro*> 
t o l n t io lu t ioa i n ttia rogioa 390<»a97 Ha over tiio ao lar a b s o r ^ o o a t 
pti Tf/^^ t ^ ^ taicoa a» a m m u f of ttie i on ixa t ioa of t ^ bydroxyl 
9f 
grmp&rn In order to ooispttle fttie nuaiier of loniesod tyrosine groapa 
St & g i v m pti tbe ^ I f f o r e m o i a m l & r nimortmaoey a ^ , m s d i i r l d M 
t i y A t ' i wHoro A t ' I s the M f i & r 0 m e i a ao lar absorlmttoo of ioniito^l 
ma m i m i m a t y ros im^ A v ^ m of S390 f o r ^ e V t 095 am 
rcpart&d l a tHo t ^ i ) ^ ^ ta tlio oalot i lat ioa^* 
l i t . eg^ows 
A, f i t r a t t o o . 
fl»o tfioiontis p^imt &f a pr0l#tfi I s ^id pfi of protein so lu* 
tioii ot^tslnod ©Ittior QxtfoasiiTQ 0l<N3t»rc»(Slal|mi0 or W passing it 
t l i roi is l i a colttisa(48># fho pH o f iJie mmiti 
XqG s o l t t t i o a t f i m s g t i o o l u m p o s fou&d 6 * 3 0 . 
I t t»o isem prGte in s^ laUt i t i troa f>iatzi0 ottlmm 
ms Bot etmpimtety o toar t an^ ttiQimfore mtimtim o f t&oimta 
DO t a t eamtot I19 uni^ qiaiiFCHiQl* £ t i s of i n t e r e s t to m t e 
tha t tins valo© o f in ttieso nta^im ogress f o i r l y t m i l 
w i t h t i i e t reported W mS fH© Gvorag© oiiargop S, 
m tim p ro te tn molootil^ i a a *|iii>t«iiilii* ao l i i t i on mm 
ea lo t i la ted by ttie tieli^ of tue oguafeioaCtQOJt 
Op ^  • % « % • im 
irtier© 0 tofias denote aotdr oonoofi trat ioi is o f tt>o p r o t o i n i lijrarogoa 
toiisy and tijrdrojeyl ions* f t ie o&argo on ^tio ant ibody mote-
oti lo aft t l io i t o l o n t o pSi «wi» tma4 to i>« noor ly aoro, sHowlas «&iit 
tho l a t t o r po tn t also repremtkts tbo lBO«leotr io po ia t f o r t!i« p ro* 
(too) 
lO i 
t0la« t t i0 Qortli itQxitloni»g %im% isoe loc i r lQ po in t of rubt i i t 
tias 1)9011 roiiortedE to Ihh batwoen and )• 
fhQ rost t l ts m t i t r a t i o n o f n^^ t i i t mtiovtsiixmlm 
i a m© pu range S « ia^S a t fmi r a i f f o r e n t tomperataros am BU&m ia 
S i t ttmmgh SY. ^ o t i t r a t i o n tfat© o&tcii iod a t trm iiii 
to t«0@ ero gtvoa i n Bosiilte obtaiitod uy toolt t t t r ^ 
tt<»i trm to*9 to 4,08 At ore s i ^ o i n faMo Plaa*^ i® 
doi^lols tho eoisfiloto t i t m t t o t t mta d»©0pt thmo obtGiaoiS a t 
wteEteii hmo lieon osi t toO f o r the ealsj of o l a r i t ^ * 
Ooforo aotfial t i i f ^ t i o i i ox^orltsoiit^ ti io o o l t i b i l i t y of ontion'ii l*' 
bucsitt tme aotorxalttod a t a t f f o r e a t a t i oa ie strsEii^tii of O.iS* 
f t io oatliKKjy wm foaad to too l i t so IuHo i n tao piS rona© 4«t to 
Fol lowing faa for^ and B{istota(i88)» i?iio oiisorvo^ aoroal t i t r a t i o a 
ijoitovtour of mti-m ssioo^froo i ^ s a l l a ovau i&e i»a (4 to T) 
isbore proto i f i was tasolttfeiot i t i i i l l l>e assaaod t f to t t i t r a t i o n of 
tho loniisabtio groups from tuo p roo i^ i to tos of ftntiovcillitimla 
Qooured *ma i f ttioy i n ooltttion*** 
Solut ioot to pn B or to pS t»oforo ts&iiig 
to ttoolr f i o o l fill aro ooeii i a r tgi i r® tS to f u t l * w i t& io ^^^ 
di roQt t i t m t i o a otxrvo aitotsring ttot^trntwooa pB M m<k titra«» 
t l o f i i s r®iror»t&lo, Solow p'a atialM»r of protooo m&m por aat i* . 
t»ot!jr aotoetile imtaH to ^ a lmomi i l ty lars«« I n p roba l i i l t t y 
t h i s tsay lie duo to tho itoo<»»toi0hi0!»0tri0 uptake o f protons by ttio 
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sf^ olot^ ad 
Qoloo/oolo 
pri^ t^ lo 
0,000 a*o m S*1934 0*0 
0*000 3*1344 0*1 
S.Si 0,000 a*adf3 0*0 
a^tm 3*08 o.<mo 9*ld04 34*0 
1.084 4.1 0*000 3*1833 34*0 
$•980 4*$ 0*000 3*1402 59* T 
4»t6 0*000 3*1839 $o*i 
3*040 S»iS 0*000 3* at at 03*1 
5.S1 0*000 108*0 
4.004 0*000 3*1300 13t*0 
6*64 0.000 3.0400 133*3 
T*0 0*000 a*03if 138*8 
0*000 3*00@0 140*0 
4.0T0 T*S9 0.000 3*0313 138*8 o.ooa 3*0909 130*0 
8*53 0*003 3.0f3T 101*1 
4«4S0 3*3 0*00i 3*0339 100*0 o*ots 3*0040 103*4 
8.4Sa 0*33 O.OiO 3*1433 ltt .8 
9*m 0*03S 3*1000 1T8*2 
0,000 0*2i9 3*1300 31t*0 
3*452 0*061 3 * i m 340*0 
0.038 i i * i 1*024 3*i303 m*4 
14,850 UM S*llt 3.0333 a?8*o 
UM 10*000 3*3370 383*0 
403 
umB tut 









Froto i i i 
mlm/% 
m t t f M 
mmA 
djf fl^ dl®* 
pr&t&lu 
0.000 3.0 m 3,I0S4 0.0 
o a 9 3 0.000 3.1344 0 . 1 0.000 a.aita a.s 
o.tss BM 0.000 a. 1304 04.0 
i«084 4.10 0.000 3.1833 34.0 
4.SS0 4.40 0.000 a. 148a 00. t 
a. 594 4.f0 0.000 3.1030 80.0 
B^ms s.ts 0.000 3. at at 03.1 
IS. 4a 0.000 3.@001 108.0 
4,004 3.80 0.000 3.13CK) lat.o 
4.033 e.4t 0.000 3.0400 133.3 
4*098 t.O 0.000 3.mT 136*8 
4 t m f.as 0.000 3.0000 140.0 
4.0t0 ?.4 0.000 108.8 
4.043 o.ooi i.OOSt 140.0 
4.046 o.ooa a*ot3f 101.1 
4.480 a. 4a 0*003 100.0 
5. OSS s.t 0.00® 3.0940 103.0 
0*043 ita.o 
8.IIT0 0.3 0.080 3.1000 lt8.t 
6.108 O.f o.oao 3.100a 190*0 
0.990 to.t 0.1.8© 8.1SO0 800.0 
d.498 iO.S4 0.34f lit? 300.0 
t0.1» UQm 3.120S at0.0 
u . d s e l!«488 $.0198 000.3 
23.633 ts.e3$ a.sate 010.0 
i04 
f i fRAf ioM OP mu Mftmm pscm ^ a^a 
f ree oS mum of 
IS tO^ 
m QOIO0/I 
« 10® t r a i l e n aiiajfh.1l ^ g M / ' i [ 
or H"^  ^10* 
aoolatea 
X 1 0 ^ 
0,000 3*0 3.1984 0*0 
0*000 3*1344 8*1 
0.8SO 3*48 0*000 3.38T3 8*8 
3*90 0*0{K» 3*1304 34*8 
1.094 4*3 0*000 3*1883 34*0 
i«0dO 4*44 o*c«»o 3*1483 89*7 
4* f t 0.000 3*1839 80*8 
a. 04$ 8*18 0*000 3*3f3f 03*1 
3*464 8*46 0 * 0 ^ 3*3081 108*0 
4*004 8*33 0.000 3*1300 1 ^ * 9 
4.osa 8*38 0 * 0 0 0 3*0408 133*3 
t .O 0.000 3.981t 138*8 
4*300 f *88 0*000 3.0080 140*0 
4«0?0 t . i S 0*000 3*9313 138*8 
4.043 t * 0 0.000 3*0989 149*9 
4.64d 8*34 0*003 3*0T3T 181*1 
4*480 8*38 0*003 3*9839 180*1 
5.038 8*?8 0*008 3*0948 133*0 
0*4Sd 8*8 0*008 3*1433 173*3 
8.5TCI 9*18 0*018 3*1080 178*8 
9*990 9*9 0*079 3*1308 331*8 
8*453 10*38 0*340 3 * i m 383*4 
9* 038 10*88 0.4f9 3*1308 393*1 
14*898 11*88 8*319 3.0388 308*3 
30*833 13*18 18*461 3.33f8 310*8 
m 







IS ta^ tmttoit 
n 10^  
Bi»ilQ<i OE 
W a* 
m 3«1084 0,0 
0.193 QM& a,1344 3«4a 3,28f3 8,0 
9,1304 34* B 
Mm 34,0 
4«4a Mm 3,1403 00, f 
0,000 3,1830 80, S 
O.CKHI 3, 3? 27 03, i 
0,000 3,0001 108,0 
4,004 0,000 3«1300 I3t,0 
0,000 3,0400 133,3 
0,000 3,081? 138«8 
4*30e f.i® o.ooo 3,0000 140,0 
4tcrfo 0,000 3, 0313 130,8 
4,«43 0,000 149,0 
4,a4d s a s ©•ooi 3,0f3t 101,1 
4«4ao 8.35 0,003 3^ 0830 100, i 
5MB 8.68 ioa«o 
8«4S3 0,000 3«1433 If 3, 3 
ll.SfO o,o ts 3,1000 170,0 
3,1200 332,3 
9.4S3 10,34 o . m a a i n 205,0 
0,629 0,44f 3,1309 304,3 
4.084 9,0388 316,0 
13, td 10.400 3*3370 333,0 
tm 
mimiQu w tm muBom m m pa 
fmp i^mt t tm BH c loa le atr^agiU « o , i a 
n 
ml&s/i 












irm pii o f 
0.000 • • m 
oa?0 3.08 o a t s tamo 30 
o.sse 0.251 i . s o s i as i s 
umB M t . ^ a as 3 
Mm m 4 
t^aofs m 0 
IS.934 t.ST ssa « • 
umu 
9f 
SACK f l f«AfIOH tIF TO A l t f l iOM FROM pS. iO^t 








E*' Uousia i l * m e ^ 
mQlm/mte 
prote t i i 9 t r mla 
p ro te in 
f rcw pu K^ f 
ins* 
t o . t m 0*0 
0*000 3»m4 340*^ 
3.649 0,003 ISO* 9 t i 8 * f 
4*8 0*010 ao4*o t t . o 
0*O4a ao*0 
Ftiur® 19* JIjr<irog0ii-toi4 t l t r a t i c m e a r m of rsHbiii as^iioiraliKi^ln 
a t a t o t a l toa io s t roas t t i of 0 . i6» 
100 
cmtlfeoiSF £50loawl© «a»<l6r$0os ©attoasivo dleri ipMon tielow p8 3 4a qal to 
dvta«i»t ir^m oar resp i te m the t a t r l a s t c of atiitoviaininl.i i 
at l iutd pilm io«rta©tc v l seo^ i t y a t pB. jt»T and ion ic str^aam 
m s fottii^ fco ba iS.® iB i i i g to r a oo/^p 
roiiortedi f o r aat ivo IgG. 
ttio ttJtrevtolet «t«>s©r|>tioa mp^etra of rai&bit ant iovaltniota 
a t pH im tHa pJI rmQ0 T • 1.3 wer® mmuv^4m tt«a 
osli© of © l a r l i y at otiljf pa valitoe ©r© si iom in i-'ljsujre 
f i le spootre a t pM 7 S reprosoflititi^ t i g t i t obsor|H» 
ttcm beHtaiiriour of nntoalaod tyroaiao ^harmtorim^ by 
two poaljB fit 379 oofl 384 aa aad a sboaldor near 2&0 aa. At tita&cr 
pll values tho s|jcotro or« dovold of ttio obouldor» and too ^ealrs at 
294 and 290.8 tm er<t omorvod* fho &Umt4or near 200 m a t pa 7 
nppooiro In tbo foro of u a i o t i o o t poitlc as o rosu l t of ty rooy l ion izo-
t l on a t htcfaor po votnos, PoUowtttg Ooaoee oad Sci)ctl^(29) t£io r a t i o 
of iFTostfie to tryptoplj i in imd ooitaputo^ from iho sJtopo of tbe l i n o 
drawn tfmgont to tho two poo&e a t 294 and 290.9 2101 o t pU 13« wos 
foaad to bo i *64 wnion l i o o o o l l t j l t h l o ttio ospootod rango of i.24. -
3.00 ooloulBtod froD ofiolytioa], do to on rabbt t Igd imuoosloOal lao 
reported ftr d t f f o roa t wor&or9(0T, T9, 1T4» 110). 
Oof or© aoolyalng iho data o f f i ga ro 19 I t was ttiougut worth-
t r t i l lo to Invost igato tno t loo dopondenoo of the obsorpt lon speotro 
a t d i f f o r o n t pl3 valooii. Sine© only ttoo ep@otra abovo pll 11 sUowod 





















2U0 270 3 0 0 
WAVELENGTH ( n m ) 
3 3 0 
Figure to* pa o l ultn»rlol«i ebDorptliHi 
o f rabb i t AatlovaltHieiiii « t a»®C «ti«l ioa tc sirexigtb 
ut 
ttl pg va lmB a ^ e pK I t oaa m 9&m fro® Figaro 
t ^ i aof^ ld i f ig tbe t i m depon^oaoa ttie sp te t ra a t ^ali i^s^ 
thmt oi]^ltlt>rttfa ts Mt&im^ in ao aftntttea pSk 13 agaiiist 
f@ lidtirs o l i^ U f ^ immmo t n aDe«rt»tto«i a t pli Id 
s i ta i la r t« tinal ofetonrttf W fmt&m o l al»<t@d) tm 
I t t}k9tit<S tm t l ia t 4» mmrnl of ti io imimUm, I 
ijoltavloar »f t f r os ino t ou l r tbo 0<|ttili.iarAtii3 volaoa tn© op t i ca l ; 
I ( 
mmitf mr^ asQ^S. | 
I t aaa Iks clearly mm from f'tgaro to tteat t&a m^ovmnm ' 
with t«ofoa«a la pE fvm f to ffeo difforaae© spectra 
tn iiltravi«l©t rogtoa ropraseafiag m& diffar#aaa tmtmm ta© am&r-^  
baaso al fill 13 oaa pll t is wfi&m l» Plgar© at* ftte iaajdloina tacfroaa© 
la Gl>oort>aaiso ts at 844 on folla^a by Ibo tocraas© at asf m* fli© 
siioatder aaar 3S9 a® ia itio ditfGraiioo opeotm ia praammUii' to 
tHo {K^ rturtmtlaa af tjcyptoptmi njpmtxn by aliEallaa pU at paiato<i aut { 
aartior W faat t^t ttia iilfl«ti*<»siaa apcatra of 
tyraslao ts ^vota of saoti slioul^ ariia?! sapparte tikis viaw potat* 
Otao® trsfptopnaa alisorlis nuob sera #tf*aa@ljr tissia trroaiaa aoar asip 
tti« remits an O i f fa ra t^e »iH»otra ^aaim i a Figure Zi. aaaaot anoqial^ 
vacDit^r ia tarprat f tS i n t o i t ^ of i aa iea t ion o f t jmia iaa* f f t^ ra fara 
epoQtrapl iotoMtr ia rasat ts aoar 240 ao «»re nat asad l a ttie aaajtjrGid 
of ttie9« data, att&oagli naximasi ottmiso ta alisorliiaaoa aoourrad a t 244 
aoit '^ar f a r t h t r aaaljrdtot m slioaiag tiio poa i t loa af tHe saooad 
poeK tn Flgura Ui was ta aa a t te i i p t ta ru l a aat a passi l i la 
spootral <Sit@ to tao iadalc attroAoptiaro auaii aa Has tmoa abisar*^ 
f o r triianinataCsa), tiio op t i ca l l ioasi ty aa a foact loa of pU mm 














J 1 1 1 L 
PH13.0 
3 minutes 
•— 6 minutes 
•— 10 minutes 
— J5 minutes 
— 20 minutes 




J L J L 
260 280 300 260 280 
WAVELENGTH (nm) 
300 
Wtmm 30. T ia t a«p0iia«no« of a l t r a v i ® l « | otesorpfioa »p®etra : 
of rabb i t emtiovalljUBilii m€i tm%0 s t r^ogt l i ' 







IBO 250 270 Z90 510 
WAVKLENCTH (VIWO 
530 
At Tfie anl i f iate re|ir«fi<iiitii d i f f^ret too i t t 
op t ioo l d@f)sitf of tl i# protciif i a t |ia iS 
and pU f . 
i t 4 
a^iisltr W ©oaeeatratloii of mtim^y tn 
saoles per l i t e r to gtirii tiau s o l a r ^MtinQtian e « 
molair ^sUnQt lo i i a p ^ t i o a t ^ r 
^H mKt t ua t a t pni 7 nms ^ i o t t e i l agel i ts t pii us a t i o ^ in r tg i i re aaii 
if$Lhtm Witt « o i r o l e s l a S'lguift) ift r0|»re8<itit 
ilio ^ata f o r f o r ^ n a f t i f a t i o a a t as^b taia two ©sveleo^tfest mm&ly, 
m a nOf xshsrem tbe o i r a l e s roprasQat r e s u l t s a t 297 m 
ana a t t iw Bum temp&mtum^ f t io f i l l o ^ tti« i m i z a ^ 
Uaa r o s o l t s obtai i toi l u i 39f a© ana as'^e, fb© f a c t Itoot tbo ourvos 
f o r tlie ftlir®« wuretoftgilis ot aiMa © i a i l a r i saggesto tha t tins 
Indd lo ebfM^eoptMiro l a i i o l I n t o r f e r l a g I s thl© rogloa^ At the 
rnmimsi vMlms 9 t a^ cit m d 097 tm m e IBfaoOt m ^ 
13B000» rdopoel i iml j f* f»© rei»ort6d vcUtao of 39S ma f o r t y r ^ 
&im aota 3300 POif t j w a l a e fftts 
vain® o f 189600 f o r ^ ^ a t ass 00, t t to i ^ fo re t oorrespoads to 
i ^e l oo tsa t toa o f 36 tyr©»t«o rssldaos per isolocol© o f rat>|}|t o i i t l -
Slitee t m datQ a t 307 as ham tieoa usud l a f a r i a e r 
o i i la t lm iy Itie ai^dorttaaae of tyrof t lao l a cmttovaitmmla mm 
mtml&ted from IIij® aatabor of tyrmlm r0mi6m9iB&} md tu@ ir«|tt» o f 
^t m (133000), aa^ was foaad ta 
I n ord«r ta aheou ta® r o w r s l b l l i t r a t citioaalla t i t r a t l a a , 
revara t t l t r a t l a n s a t w&r& a a r r l a d a»t by t | « r a t l a $ ta© aa«i«. 
ovallmmla s a t a t l m i t a i t , t | 11* aaa ia«d| f a r a pojfla<l 
oxoaadlas 34 baara, to latrar pti va laas, fae raa ta ta a t a97 tm «ra 
9hom l a Figura 33 B (Taaia M i ) ut iarala i tw a a l l ^ l l a a 
th& foraariS t l t r a t l a a aatier a l i s l l a r aaad l t loas . Pra» iaase r a s a l t f 
I t oatt tie aaaoludad taa t taa t l t r a t l a a l « ravara ia ia «s>to j?B l i . l 
UB 














-/ir- REVERSED FROM 
t>H 11.9 
REVERSED FROM ! 
PH12.8 /A; 





i^igare 32. 3t>®<»tros>hotoa0ft*ic f i t r a t i o n curv®® o f r a l i b l t 
anttoviaiHiiaiti a t » t o t a l i on to o t reogf t i o f 
l i e 
fAOUS x v i i i 
ntmwa mm a? sdt m 
f o n t ^ m t a r ^ Joaie e i ro i ig ta « o . iS 
Ifin'il 
pa 0 .0 . 
M (I.) 
f . o 00.0 0 0 
00*0 0 0 
a* 4 1 
00,4 a.4 1 
a«ii 100*0 4. a z 
0*00 109.6 4 
0»)I3 110«4 14.4 0 
0.m 115. a 10. a e 
iM m . a 00* a u 
i0»4 144*0 43*0 20 
tO.8 16S«0 f$*o 31 
11,0 91* S SO 
11*3 0.41 190*0 100*9 43 
t i . 4 206.4 110*4 4 t 
11.0 a ie .o 120*0 61 
12*0 o«4e 220.8 ia4*d oa 
0.4T 120*6 66 
(I*4f5 ass.o m . o 60 




Bi^mtmmQtmcfmG nftmm^ mtA At a9f m 
f&tspemtmm imiet « 










i^fEaffJOMiwai^EfEio fif&mim mtA At mii ma 
OKHioentrotlaa a.084 a 
{oaio etrengt l i 
ZW ttm m 
0.&, e m to*® 6 X iO-^ 
t . o lao.o 0 10S.O 0 
w . o 0 o^m 108.0 0 
i a i . o l .O 0*33 163.0 0 
iro.4 a.4 
s.a 0.3d 234. S 0.30 4.a 
o.a? 0.363 i t s . a f . 3 
0.3 0.3T8 isa .o ia«o o.aT m . e 9.6 
O.a® 19*3 o.a& 180*4 14.4 
10.0 o.n i48.S 38.S 0 .40 193.0 34*0 
to* 4 0.39 i03.O 0.44 311.3 43.3 
to .e 0.40 193.0 fM 0.49 339.3 67.3 
t t . o 0.44 311.3 91.3 0.34 339.3 91.3 
i t . a 0.4S 316.0 96.0 0.35 364.0 96.0 
0.48 330.4 110.4 O.Sf 3f3.6 los.e 
0 . 5 0 340.0 lao.o 0.39 333.3 110.3 
O.St 344.3 134.d 0.60 3i3»0 130.0 
tS.8 o.sa 348. d 139.9 0»61 398.0 134.8 
o . i a 349.6 139.6 0.610 390.3 13?. 3 
it 
^ Ae * e - laoooo 
^ ^ ^ « e -ifisoo® 
i ld 
s^mmomotommic mmfim mm At sst am ^fm sxpajii.io m 
ii!ifiBOi>f fQ eiSFUHestff AiifSAi-Jtsie pif*® 
foinporstisro loa ie styeugfch « 
I*r«t0l i i eoaeoatratloH n x 
to f ^ 11* i i pH IJI.0 t0 pH t s . s 
$>H pa 
10^ 8 i t . O ta.i 
10. t s .e 43.0 10,2 ?8.a 
9.a 9«9 80.0 9.0 
100 
wbt<iti ®is0ja ©a©eo^fid,tiie mmrm mftm am s ik t f t^a Co lower ^ l i tai i ies 
C« StotoUi^iaotrir 
UomultB oa &r^rcig©a->l<m Ut ra lJ loa rabfeifc imi i^val lmat i i i 
i n X%tU f»o i^aitto mi^ mapmtUon o f oat to '^o l* 
!»a«ala I® mt k&ona^ «oi?ay©r, Siatth f r ^ o acjiao ao id 
aaalysiis o f fmr 6itt&mnt aafcttMJdi^a ooaoltidotS t t ia t mti^ 
mm &%mBt fiimllar «?ilii FQOpmt to mim mt^ ooc^aai t i&a. 
m&lyUml m%a m mim aoi t l eofra^osttioii l l o t o a i n f t i tao M l t f 
i t i f i m l i ropraeoot t£io a i re r^e a t «tt© r o c a l t s obtct im4 w l i ^ Iho fou r 
r& t iMt oatHso^ies m i i wer© toatoa to mptmmt apii iroMaatoljr feho m t o o 
m i ^ t l o t i o f rotii&it mt iopnl fmmin* 
t & m t ^ & m h l o taforcmfcloii rogar^ttng ttm K»«i»ici!)ioi3dtrjr o f uy&rthm 
o q t i i t t l i r i o e m f»@ a i r o o t i r f i ^ o o f 
Figi»r« fbtta cm hQ sum t lu i t ocii» M o i i oeotirs i n tn® t t t n ^ 
t to i t oarr© a t oorrospoati i i i f to f oqiial t o f i io o x p t r t * 
iteotat e r r o r louo^ t a ttie raoge ffouia tntroauoo cm uaoorta i i i t i r 
o f niKitit 3 Qroopa i n group coant iag. Stuoo o n l y oorboxyi groups « r« 
OKp^otod to t i t r a t o l a t f t io j^ O raogoy tbo t o t a l iitmlmr o f t i t r ^ t a ^ l a 
^A thox f l sroisptf pronont l a do t lova l l ^ i ^ i t i laoloQtile ^ould tm 
128 • wtiioti agreaft f a i r l f i ^ l l w i t h tuo m a i y t t o a l iralua o f %,Zt 
f o r t l ie t o t a l uttisbar o f oorhosyl groups iao l t ta ing ona o f a l a l i a aol<s« 
ftta p l o t of H varsaa f (F lsore 33) to ba <ll8Giiaa0d l a ttia f o l l o w * 
l ag pagafl proir iaat ad i l t t loaa l support to t i i l e a f f a o t . A l l tba f o u r 
sfutmifmfm or faa l o f i m i i i ^ amm^ m AMnmrnmrn^ 
iltiiQiier <&S {lrotk{»# 
ffP0 of ©rotijjo 
ikaalytlQ^l mm^ f i t r a t t o j j 
Stol i is 
tm 
Sido««.ctiaiii mrhmyl 
t 6 m 
t X 
m 
Sido^ofiain mim t t iU) 
QvimtW m ( 3 i ) 
® flte ana l r t i oa t are trm Scii&h o t unlo&a ot&ea^iae 
a t a t 
^ Soe 
® Sn i t i i 1 at mi if 4} tli® oiiiBiidr 0f e^^earbojeyl groap» as i ^ to 
oonfons siitti th^  msiiio gfotip*** Sowovorf sto 
i t id i«f t t l t i ] i til© four t d m i n d l ©ar&ojRfi groit|»» of fh® 
fgQ ttot«euto • is u* 
" Corraoted f o r ttio m%6e groui^s* 
o 
i2B 
ttrmtmt e»iet»&xyi graapQ of IgO imatrnogliitiitlla kai^m to tm ir»9 
($?> so t l i a i bf di f f^ret io® mmtmr of mrtufxyl groups 
oomes out to i t l a gnoa isgr^omonl w l t l i l«t)0 vhIuq of i a i 
m p n r i M hy ^outfS o€ a t » { f d | fr^m t t o i r t i t r a t i o n data on noroM 
r a m t 
A iiroefe appears to oooar «» ptt oorroapoadtiis to ttm 
m l i t o of f t45» fbo fcttraltoa of o^^t l t ioaal i t ®rmtp9 i o fao t r o -
prosoott tbo I f f rot los) of 16 t i ie&i^ ius groups oao «< «oaiao 
I t o^oot^ \m ootoel fe&at out of ifec four <<«»asiao srottpt ooly ojso 
©3ct»t8 i n fro© etstOf tlie rosf tbroo i ^ l a ^ i a vo lma i s tbo forcmttoa 
o f pyr ro l idoiJo# ftoo mroo isi&oito^ a «<-tacHao QmupB rofus© lo roaot 
fluoro(ll»iti^ot}o»iseoo(id0« 148) ovoa a f t e r ostoasivo «afol<3ias 
o f ill© r a b M t IgGCtSOK I f f i i ierofore» ooea© Qii ito iirotia&io 
thooo tHroo groups ore not ^oottoHo to t i t r a t t o a . tho numbor of 
t i ie t td lao rosiduod t i t r o t e d i n tho pil rango 0«3 <» t&ioro*> 
f o r o i bo tO« fh@ mlu& fios t^oi i ro|»orto^ f o r oorcaai igQ 
br o i at«CToh Eowovor, M t m a o m ^ Sol aC304) obtoiJiod i f 
t l t r o t a b l o t i i f t t id ino sroaijto i o worwil itkb&it 
Fron pH T.9 to M d i t l o n a l aroupB am titro^toH a t 
25®C, ftioao i?ottta inolo^io pttonolio groapa* oiiSo ehmin oiaino groups 
ena guftoidioo nrmps^ f roe ttuiptiydryl groups» i n goaorai^ a r t &i>o«ti 
to bo otMietit in>t ! i a t ao t t m m o g l o m i t a stolooiilos. fbo aumtor of 
phoaolio grottpa fro® tb® apootroptjotoaotrio t i t r o t i o a tur»i i out to 
bo $$ urbioh l8 l a oxoel loot ogroessont i»i t t i %m irotuo of m « 
f t n o r a t l y reported f o r rabb i t tgOCeft f ^ t i74)* f t sboiitd bo 
notod thttt tbe r o v o r o i b i l i t y o f po tont ionet r io t^orogoiwioa t i t r a t i o n 
«8 v o l t a* of 0^00tro{»botoBtotrio t l t r i i t i o n ooii ld bo do^oo t ra ted onHy 
tm 
pn mmw i t * At t t i ts pH only 3© tyros j r l w®r© 
ti i0 r « i f i t rttsaioa^ an f i t r n te^ t Ff i r t l i«r i f a t a l nmfimr o f gr«ti{»s 
« t ptl i s 310 nfliioli inoluda i ^ i i® 
liai<iaK»t0f i ^ ^Qisimoi pmrntie groups* fbo mm&iniA^ iOd 
groups iiMtta^d ai<le otiaiti mltic^ gx'ou^s aad ^ a n l d i i t o 
§ronp&» fhe i l t r a t i ^ n r t s o l i s m% iiii6ii|ttiir@fi«ii eoanlitijS oi 
nim aftdft) miu0 a«i<} ^l ioni^ino groops 
tiio c^iiar^nt of a ii^ la p&r m%& m u 
tamtim &t ausitoer ^ f protnao per ladi^ of ttid mHbe^ 
U sfeom ta ri^jar© m a t } * ^ B U f i r s t mHwQUr0 
M &Quitit>ritti i a ssmii Qtr&r i n ttio o f tlto 
i n t t ^ r wilt ttttrofiuee & large « r ro r l a tti© mtm%m%im oi ^ a , lajor©-
tliffi 0isiilt ( i | f f«r«i iee l a the value of A a o i^et i ia te^ I n %m 
t«oper* tu r t r«tttg« iS® and 35® « &om not 
v ^ l y tfiQ Invotvett tnt o f A t ^ rs f m<k Qould ir<»ry «r«SI tie to 
ttie <»3(p0rliitoatat erro4« I t i t , homimv^ i i i a t m o t l v « i iot« a otiarp 
i n the eatifo At f • iaa , t t ie va l a t of A E lutlow f » %m 
doo* not «:x6(i<»<! ^ Z p«r utolo ^ ^ rmg& o f a E f o r 
onrbosylt itroupa, fiiaa tl i^ namtior of oarbosyi group® froia Pig«r« 
turns out to tm i3 i« t t oboald tm smnUoottd t i iot t l io iroltio of a c^ 
fo r of trbosf l groap» I s g« i io r« | l r l>otiy»«a •^30 mA -40 of l l /^ogroa/aole 
(•oo rofvrono* 183)« ftias tti« onrro f o r » SS*'^  rango ottoiil<S ti«vo 
ta4 
Figure of ionts^tt ton m a funo i ioa of Dtmbor 
nf protons iSiotsooieitoa por «atlt)o<]y aoleoulo. 
9f 
fABiiS mxtt 
fiEAf loitigMJto^ /m A pmcnoM w mum of b* mmocmi^ 
df H* 
dissociated 
pmr molo 9t 
pr0ti>tci 
.0 m a t pB ©t a t - as"*) 
15** 23® 33® EOOI/QOIO 
A i l 
33®) 
S . i 8.48 - 0.418 « 1.804 
3.0S a. 88 • 1.848 1.844 
34.0 4 a 4 * i i 4.0 • 0.080 - a.080 
39, f 4.5 4.40 4.48 ^ 1.804 1.864 
4 , f 8 4. fS 4 . t • 1.240 • a.080 
03. t s a s • 1.848 * 1.248 
lOS^O s . s i 8.44 1.348 * 1.884 
laT.® 5.80 # a. 080 • a.080 
6.64 8.4f 8. a • T ,0 f4 
t40«0 f .SS t . 35 • f . o t a • t .804 
140.9 8.3 s.oa • T.4S8 • 8.880 
191. t 8.93 8.30 0.18 • T.0f3 • 8.820 
ids .s O . i 8.9 8.88 • 8.380 8.188 
m . t 0.94 9.S «> 8.834 •10,400 
320.0 i o . i o . t a * •13.084 •14.880 
200.0 10.88» 10.84 10. •14.144 •14.144 
• Vatii«9 obtQliied ffoBi oi i rr« t o r t g u r t t8» 
lw)@a th&% f o r r«Big« hy ^tmuii o , f m ^ l p^r aalo* 
fti® ®ff9«rlo0iit i i l « r r o r i a ttto of a a , Ams not 
p ^ r a t t atiefe 6l9ti i i0t loiei, f tm ex j j^ r ioonta l e r r o r H i ^ i ^ r pii iraiiies 
I s tsvaa It lgi ior tHorefor©* t t was m% %<& onaij^D ti io 
<l0ta f o r O0initlti6 grawps it* ifeo liigtiQr ps rca^o* 1% 
©ppoare tfeo oanr© t t ia t poss tWr tha im imaHon of miiito ms& 
ot t is r group® t%tm%t»a in ttm oltsalioe ragion imvolvas a ^^^ tor© 
t o of m f otaatfioauo©. 
81*100 tt>o titmtim of iHittovol^iaiit to rswrsiui© at Im^t-
opto pff t t » laialyst© of %tm <ialia t0 j^ossi&io upio tUtB 
pBt tt bo 6S0tiao<l that ttto tt^aisoblo Group® am sioro or lo9© 
FfiOflOKil/ 4!t9trl!juto<S oa ©arfeo© of tue pro fo in Qphom mt i tuat 
o i l tn® groups of ono tyjio ©ro l a t r t o e t e o l l y %tmy 
aissoolato Tsltb 111© ^^ ® fc^o ilogroo of aiooo-^ 
o i a t i o i i t o f ^rmpB of i t u I fpo ^r l t l i l a t r l n s l o pS of o^F 
b© exprootod aeCtSSH 
mttoro Z i s ttio m^rn m% otiorgo on %iJO prdtmln solooole sacfe t i i a i 
Z ^ t w i io tiko Itnitl mm lo Im dono to romoiro a proton ( a f t e r 
dtBf ioolat loo) fro© ttto ©urfaoo of t i ^ i;>rotoiit atolooulo to t n f i o i t i ' . 
T&0 t o r s 0«d68 oorrooto f o r ttio o loo t roo ta t i o i n t e r s ^ t i oas t i f 
ftoy* botwoon tt»« i l ivsool i i t i t ig proton m<i ttis ^ ro to i i i laolooulo, fho 
o i oo t ros ta t i o i n lo rao t ioa f o o t o r , Wt I s m om^t r icu l t>arossBOtor ea4 
m ioa io stroagtt i ostd gem&try of %tm ^ ro to ln isolootilo* i f 
ttio auobor of ioiiiK«t>to groii|i» of ttio tjrpo i i t 0 | t ttio t o t a l atmbor 
of protoao diooooiatod^ r» f r oa «uob grou{is^oaa i>o ocaoaiated f r oa 
9f 
r ^ B^ Mg* iU} 
ffi© i s t e r o e p i ead slop© of tins l og m t m & 1 would 
g i w ^^Ijit ^ ^ m&pmtimly^ I f mt%0v&%immiu himm pHmHtit 
hyilrogea l e n t ©at! the oiislwr o f otis^r t<ms boua^ S t o tHo proteta i s 
ot«)ter moil or aog l tg l l y lo i I t let mm o^nroale i i t to tts^ i g f IJi® 
»iao&©r o f ©fmrgos dtoio to pmtan liiiidiii^s per protoln m t o m i o t $a tli© 
ro to ivmt m t n Ion Mi td i^a ^ m t i o m l i m m i n t it* i>o 
mBom^ tmt t^Q btetaiiog o f ioii@ ot i tor ttion sri^tona to fclio $>rotioiii 
i s not irory s t g a i f i o e a t . Hio p l o t t>otwoott pa l o g ma 
i » Pigur^ a^i l i n catiioti 
tt io u t r a i g & t l i f i o was tuo raotHoa of l e m t aqa&r&B^ Vbo 
of f ^ oompatod from tho t t ^ x ^ t i o s ^a ta a t m i n g t&o 
i^qu&Hm f u « - f t ^ t& t&m t>etm§ por oolaoulo of ti io 
p r o t o l n ot tho i so ioa io poiat* fbo iraltio of st 0I&O oatou la to^ 
fro® thQ t i t r a t t o o flata i ia iag th& eqmUm s « ?/ ia4« ft io values o f 
fiii(} w m r e lluts fotiiid t o bo 4*00 m ^ rospooUvel j r 
•fftWo XKI?). fti» tmt tm% « s t rn is to* i i a® obta iuod ( f i g u r o m) 
by p l o t t i n g log ir»r»ad pfl, ia i l ioa tos tJiot ttio P ^ n ^ reaaiwoa 
constant ttiroiigltoat tti© pa rogioa tt6o«lild8>» irniuo o f w fouoif 
i a those atu^ ioo i s lowor tJMHi tha t geaora l l r foimtl f o r g lo tmiar 
p ro to i as . ^ la iofwat ly losror iraluo o f « i n tti® pll rango • 
ofmaot bo aftoriba^ to tho pooot ra t ioa of protoas i a t ^ avo l loa pro^ 
t o l a isolaottlo tiseaoso tfia pa t to ra of protoa binding wpto put 3 f o l l o ^ t t 
oxpoataa s to ioh ios io t r r as i s e<riiiaat f ro» fat:^lo8 M l ttirougb WfH, 
Howovor, i>aloif pa abaoraal ly toigti protoa t iaa ic i^ »a« otiaervad* 
taa 
Plguro 34. fHrnUm fiata s4io-ol ia i i i wtmp6 




iH fs iMs ic omBQQiAfim QomfmfB mu m^QmrnBrnw mmfmuQ^ 
Ifmio BtrmBth. 
arauf* 'ML 
OM^nroii i foraal 
StiSe-cl^atti OS O.OOt 
m&miw 
m fhtt m l u m wor® oale»lato<l tQr 104 si6o<*>0lt0i.ii eiurtiosjrl sraups, 
Hi© iraluQS were m l m l ^ t & i ^ f o r t y f o s y l ^roupa t i t r a t i n g 











hm m m&lt s l i d m y i taere t s » mUnim mHmm iwnssd m 
m h m i m eoafonmtioois l a t 
t ^ r a a t i v e l F f th® asirtsd ^ev ia i to i i o f %m m^m&tvf o f t l ^ rafciilv 
nogte^ t i t t i i froia mix l€ tiaiPo t m »0t ©ffocjt o f iowertug apprs-
© l e M f t!io o f w* 
s ta te of mtiavtsi l tmala Is&lnw pE Z im^ 
^mti^mUid W t l i0 HQlf of m^matmmmt^ M almt^ aoeor i * 
b&iS the p l o t « f ( t « m m m n mm f o r ^ t l o i m l t m s i l f i 
a t pH t«7t iimio sfrengtri 0«illt mm tmper&tare (FtgntQ m h 
Kstttg dot0rota0<S value t.OOOt ga/oo f o r imd ropor tof i i ratnoi lS?) 
o f oo/pa f o r tlio i n t r i n s t o H m m l t y of aaUoi^ttMimio mss 
ealowlotoiS m a foam! to Iw I5#0 ©e/gta ^ i o l i ooi^aro® m i l w i t h i tm 
i n t r i a s l c v i t o o s t t r o f boviiio ig& a t as®^ onii a t l a ^i lyoino 
b « f f o r ooototf i fog © t i M 0o4it«3 o l i l o r i ^ ( i t ) * Ft t r t l ior t vaiuo o f 
t a t r i i i 9 l o v l a o o s l t r of m U v e IgO li<i» gono r ^ l l y l>o©» roport©^ t o bo 
aoar 0 oo/gi3{i30)# f t e s o jJoorooo© 4o pa to t . f oeasotf ooiurHj?* W i l t 
tnorooso t n tbo iisrdrodFiteato m t m o o f l l io i m l A b o ^ tmioti s t roagl j r 
soggosts a{»prooitktilo aatoldia® o f t i jo ^roto|. i i etoloottlo* 
rogiott t 
Pltef!to?Q t^ t!io oaty giroup l i t m a t i i i g t u t i io aotMim'bojsyi. 
reg ion tfmrmo^ynmie m M y s i s k m tmea aado possi}»lo from tbio 
t l t r a t i o o dittft, Sinoe r o i r o r n l H l i t r m 9 showti oa iy apt© |iii t U 
thtnaodyaosto o f on ly ph&mltG groaps t i t m t t m 
t h i s pU HM ilono* Using tt S9 otta a i f f o r o o t iroimoa o f i t t tm 
fab to mitl « p l o t o f tog iroroos wm o&taiaoil i n 
Itio Htfttinor ftlrootf)^ iiooortt)«d oa ttio ^rooodiog ^o^os* a«»tt l t» 00 
iZZ 
PROTEIN CONCENTRATION,CCGM/CC.)X10' 
P»lgur« 0 0 , t t t t r i t i « i| i3 o f r a b b i t ; a n t t o w i t i a B i I t i a t 
pit l«7t i0iil<3 strajo^gtfi 0»i3 oindi s t a t^mporBtwf^ 
o t as • 
9f 
Utratton mm ot)t»la«d imi« fa© two 
lim^ in ^igttro a^B wi^re drmm t>$r iti® mtutkA «f leest mumwm* fii« 
imtu©® o f w s a t ^^ abtalcwja a t ©aeu t tapsra i t t f© t^o© 
BtQf^n m ^ i n t t r c^^ iHy Pt %2it at ra&gl i t l i nos * fii@ 
iraitto^ 6f ^^ ^ pftonoli© mi^l 3S®C oata® n a l 
to tm 94 75 ri^speeUt^elr ftie Gtrolgtie l i n e 
CFtfjttre 331 i i o t ^wa t og m d pa tad ieatea tha t P ^ a t 
mn%m4 i ^mBtmt ttiroagfeujut tue pii r®gi<in m ^ & i t m U Froia 
tm texi^ammr&B thm hmt o f ioi i l i ia.t ion» A w A l 
tho stoa^ard oatropy o f ioa tae t ioo t A ^ es l ca ta lad ^jr 
ti@ll» o f tit® 0<piatt€iasCi®^)i 
A Hja^ s.^ oa B m ^ ^ ^ M i / f h C3a> 
fno ¥41116 of ^ ^ I t i t * ^^^^ oalot t lc todt wit$ fostitil to tio Kool /oolo 
wtiiett i ioar l i r fHo socid m Iho imluo f o r ioaiso^l loa o f pftoiiollo 
group i n iyros&ao e^ino aoiSf tb© l a t t e r boiag 0 
Tlio tttanoard oatropjr o f tmlmtim earn ou t to tm *23*8 o ^ / i i o g r o o / 
«oto, fli© ¥«li io o f A a j ^ ^ f o r ty ros ioo i s • S i ooJt/degroo/i ioloCiStl^ 
Rast»lfe8 m liyarogott-loa e ^ i l i t ^ r t a 0S r abb i t 
Imir© ftot m%y jdtoldea i m ^ r o f i t l o g i o fe foQt loa rogoratas aoo^sei.** 
b t l i t j r o f i r i f f a r e a t tonlssablo gmups^ \m% lad inafodt 
litair@©tl3?i tb» pomihto mtum o f I to lt» a^^oons 
i i o a , t o t a l ooolj^r o f groans t i t r a t e d t ipio e t m n 
fotm^ to 8 i6 iae ladf i i s 13S groups (4 aad t m sidcr-
tttialtty« l i i s t ta t i tOf i <<»mtm grouj?* S® trrooi t tc j groups, ainl 100 
ptm arsititsMj rssi^ttoe* Ol i i lo lUo t i t r a t i o n rs&a l ts fttd mt 
perc^ t imiQue e o m t l a g of lysimo m& t ^ r ^ i a tm sfdit^© eefmratel i f t coia-
t^tirlson o f i t o datu urttti t a a l r t i c o l iraluo® 00 fiaiao oo l i i naa* 
tyaiB tha t ft imii 08 arglnta© roaiHiios mm pre*' 
dtisnbly tHm%&a wpto i a . 3 o i l a t o r o s t t a ^ l r ottowga, tii^a® 
re« f i t t s «re gene ra t l r good ogrooiadsit w i t t i tlidoe r^por to^ Soit aor»» 
sa l r a b b i t Xg(»<f9) obtained bjr t i t r a t i o n emd aiaitio oo id 
anatysSs. studitos umltio ac id of m b b i t o n t i b o ^ iig^i** 
a9 t four s t ra l f i d o f paoaisoooeol m t ro l l ad o f r«^bMt mtitimim 
ago iov i tt iroo o n t i r o t f d l f f o r o n t Haiitonio grouping* roiroolod t t i i i t tb« 
r a b b i t ent lbodioo ali30»t s i t s i l o r mim ao id omj^mitimW) 
Moroo¥Qr» tbe oaitio aotd oomi^s i t io i i o f 'noriaidl* r a b b i t SgO o lso 
found to be s i n i t o r to tuat of opoo l f l o mi t lbodleo d i roo tod o i t b o r 
am 
100 
a^fk lmt ti8|it«tid or as^tindt p0l3r»aoott8ri<l# anUgaasCtO). 1% iQ 
temt wmsmernt) tn ftasois© i ! iat im^ l i i i mtimatrnmiu el@0 mf itair» 
ftfi© ©aajs cast«s» iset?S cespesitioss. I t sisusaia ^ 
mmim i m e l ^ i s ttiQ t o t a l iius>t>or ot ootno plus 
groups i n ranb l t i s i l T * floti^ovori m t ^ m ablo to %%tmtQ 
o n l y i W owtao p l u s g a e a t i l y l growgo ui i to pil flio 
r@taa4alii$ 8 grmpm imp© ospootod to I*© ^^miAfl grmpm of aratatno. 
oloso s l i o l t G r l t r i o ^ t o o a«iJ.<l ooi^positioa of d i f f o ren t 
r a b M t p m p a m t i n m iaoiittaii@4 abovot t t i ^ i r s p o o i f t o l t y faas booa 
footi^l to bo tsrt^olr # f f o r o i i t pp©0tt£imt»ly iliso to ttm ^ i l t o f ^ o t aisiiao 
mtiiA i^«iaoitoo a t toas t Doar t&io aoti iro i}&tfofroiKSo i n t&o 
aoi« seQttotKio mox ti io oottvo a l t o would r o f l o e t i n tb© atf foroaoo I n 
oonformt toB of tiMs twt tvo o t t o f ^t i iol i ie m&p^mitttQ f o r ttio 
f t o reoogntt lo i i of tho imtlgoii* 
A l^roetso i jaai i t i tQt i i ro i o t o rp ro ta t l on of ftyiJrogoa^-ioa 
o f imtloinilbimatii i n toros of tbo atisibor ttiomodijmoiaio 
Assooiattoa o o a e t ^ t a of verloue ioa lzoMo groups w i l l aot fej po98il>lo 
i t n t t t t i t s pv i imr r Gtnioturo mA o o n f o i m t i o n eir© i^orlcod out . Our 
rosn i ts * tmmre t t provifio i n f o f s a t l o n rofardtlag tl io t i t -
r a t i f y tioitoiriotir of o t l o a i t two typos of loiiisat>lo groups i n ttm 
©oleotilo* fbttSp i t i » qui to o lot i r t t ia t a i l tl io ai^o^-otmia oa r -
boxy! groitpi of ttio ant iovo l lmai i i issoioottlo oro aooos^ii j lo^ ona t i t - * 
r f t to » l t& pKju^ of 4»dat oooslfierod to le aon»!ii f o r tlno ioaissation 
o f 8id#««>li0iiti e i k tmx f l grott^ttf and t im t none o f t^o ontrt^oiiyl groap» 
i f i OS foand f o r tie{30$l0t)iii(i79> end ooroa ait»ifaii}(70K l^urttiori 
ontilce ttio sldo-obft in onrboxyl groo|)s of r ibouuoloat tCidd)* t&« t i t * 
r o t i o n mtmytirnt of o i l tbo oarlmscyi groups i n tiio ikiitit}0#> »«eat to 
bm l aon t iea l * f l i« fao t t i tat is i is l l i i r r s f t u l ^ tmr® om&imd t^ Qmi^a 
tor ttt® o f espi>oisyl froups i s aoiraai IgO 
sass^sts $ M t me l a t t e r asua aotiovslfeiaBii! ^g^ ptQ^ummy ^ i m i l ^ r 
u l t h rosiMset to loa laa i toa iieliavtoui' aatl timc& m m B 9 i b i l i t y of ea r -
Of iho SO groups Ofalr S® groups mm titmt^e 
a^to iiS 11, t i i s i t to i^litcft t l t rafelcm tm© t o m d to be 
rovers ib le* fh© mmining IT groti|>0 ttectaie adraiiabl^ only apoii tis© 
of ctntiowliAiisl i i W ^t® mpmmm pu 13« Fur t i i ^ r f 
39 t3rr®siti0 firmpB t i t m l e d M t t i o o f "^rltloii i s oa© 
f o r tbo tonine^t im of tsormal tyros ine group®, ftt© noitaal 
»f Eeel/o&lo aaa oal/i logree/ciolo f o r A mt<} 
A sj^i^ i»f ttjos® 30 ptottot lo grottpa l l i t y not I nvo l * 
vod l a tir^trogoa teoadlag, 
fti0 valQds of int&rmtttin faofcoft aotojmifio^ 
IR ^ o^r^oKft m d {»lioiiotio t^gloas m m m d 0*0071 rospon-
t l v o l y . l a vlotr of tho groator proo l iS lon o f ttto opoetropUotoootrie 
r osu l i s tne *ft lao of O t W w i l l He profer rod t^r w, Tlio l o t i o r i s 
fttmonsally lowor %hm etiodo obaer^od f o r g lo lmlar {^rotoiae and ia 
lowor by em or<S©r of m»pkitti«o thoa tlio i r^ t io r o p o r i e i f o r ooii** 
fl^ooifio m b M t fg@(70» 304)* ftio isaniEOxl doir iat io i i of tl&o goossotry 
o f tho prote in mlmmlG from di»ti8riofiil m&y aooouat f o r t l i i s 
aaoaaty* fbttSf tde iraluo of m wtta 04fctoala(o<3 t ! i eo r« t ioa I | y m i u g 
H i n t ' s oi|u&tioii(99) ttssugEing nft l iomltKi iaif i to bo i rnp^mt t& tm ie 
oy l l i iaor m ifeo utirfoeo of w&loti tlie ottftrgoU group® jsoro or lotto 
un i f o ra t y i i i s t r i l m t o d i 
w ® A 
s r K > / . I . 
I n ttt© atiov© oqaattoii 6 tti® « f l l t of o loot ron C^.SO s iO*"^® 
ts tti0 ^ G l e e t r i o eonstaiit the aolv^fist C70#i$)f IK t(to 
« tO**^^ f ia tlio 
tQmpQmtum If* and are the tengtb and fadit ts of tli® oyiin** 
^or (340 n isT^m m4 ^ x poraiaoter 
proporfttdaal to fefeo ©Qttny® rmt tUo ioato otreagtlSf X (S»Sf s 
« It tO^ m mimr &t 3S®0 lout© s t r e a g ^ ) , A* 
i s tb© ra^iaer o f otosoet of eoiintsr ioaiJ « 
» <5©)f m a imil aro tli© w 4 t f i o « l soss©! f i iactloi is^olf tiio 
Bmm^ mas x OT^ m& Q^MBU x tu® mlm of cal^* 
omlaled t!s© holp ®f tli© a ^ v o oqiietton «ut io to© 0*0000 
«rtsleli I s in m^m^mni^ with ttie iraliiQ« f n i a ogir^osmiQit 
t&Q tboor^ t lo i i l l ^ ' oatealateA ^aluaa w l@t 
li<moVQrt fo r ta i i oaa Deoatjiso of t&e imoort f i ia ty Invoivod i n tti& I oad 
f g , mrooir^f ' , ttio oboloe of tfse rii<iiua» ti* « <60 « i » ©utojoc-
t l v®, In Itoo m&imB of tu® mtmul^ xms appi^stiaato^ 
M tite «ip©r«g0 of ao x iO^^c® and OO at ob^nliioa f irom ttio isoeol 
f o r Ifsd proposed t^ y B6&ltmn eaa Osl l j r tS^)* Xfe should ti© aotoH Wiat 
ttio oxiiorteoiitat o r ro r i i t^olvotf I t i itio t i t r a t i o n doos ao l po ro i t 
t inoort f t in ty of an ord«r of magnttiKSo i n tlio o v a t m t i o i i o f 
s t a t i o f no tor* flKu^y tuo l o i r t r iraluos of v ^o Indloato t bo l t!ao 
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IT^ Arrii9!iius» iiOQtU OJKJ f h o i r 
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0r« isutili micl trreoGOf 4jroti« aioptis* 
I M t 
Sttll. fTorla aealtU (1004)* ^t Uf* 
Cotaplitl l, Oarven Crooorf oii«l Saseaorf, 
(10031 ISQfcl«i<Sa loomaot* J^, 118, 
30. Connolly a .K . i f£ll>rloiiy mA (104£>. Axm* M. f . 
M a d . s a l . JiIp 343 . 
3 t . Carpoator, »lsimmoloiiy ana 
Sauioders Um^mm 
nn* caraten, Ji!.e.» m a Citoa, U ^ ^ ^ K Ctoa. stm, 
1373. 
(?fkt|iotiy ; ft., asid tlobdr, 8. Ci9SfK olool ieiaisiry SIS. 
34. Cftttmut n^C^t Ettlosyolit i A. 9 <ir«t mid QaD^rt 0. (1908K 
1to0tt0i8lstrf Xf 
0«l>r«. Steli^firy ans a .u . { t m s } * Bloobtm. tf. 
tOT. T9. 
30. Cohiii E . l . and E^isiait J . ? . (1940). i lalne m%m aad 
$>. 484. li&laiioia Publ is l i lug Cor^ . , Um foirfe* 
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93, n<jrotjoyt A.B, Soieuest aso. 
94, i . l i s m o t . MO. 
90, n«r8ii©yt iii343>. Icaaaol, f?* 
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ie4» Sola, a. {106QK Ativea. rtasiaiiol^y SO. 
Sola, I I . , Afit i i isoi i , c .B, Qioj^brs. i ^ t a 
166. Seln, Aiif la»«a, C.S., ftad Bamagto i i . Uloonlia. 
Olopl iyt . Acjta i H t 30a. 
St/^te 
16T, 3«ltt, iV t S h l U , ^ r . t aad A a f i w a , c .B, (lgST>./ 001. 
l es . 3tH»r»«at Mensel, A .E .a . , oiKl P.UU 41900). i f . 
Catp. EfedU H » 
9i i ig«r . Cuapbellt |}*a« Ct953). Qmm, B0O, m * 
l t l » Slog«r, and Oiiaptoollf (t03a>» Ac ,. CSten* Soe* 
ITS* singoi", r0 t i i@r | t i i # S te iwof f , . i . i i , ( m o ) * 
Aa, Ohdsi, So©, jgg, sSs, 
iT4, Siiitij, C.1U., Stoei£©tlt ©ikI attKaUaor » 4m 
iis«iit Ct98S>. Siol* CRoa, l l ^ i 
ITS. J^otert ©nil PoiorB<>i$t (1038). ^roG. H^, 
I t e , <?piolisasti| l amo i te t s fo rsc f t j y ^ , 460, 
t f f , Sqatrej ( t m ) . A m K Btmitoe®. 4 t i . 
StQliier» Uttdi S^wert B, J* Oiol* Ctiae. 331* 
st#i i i l i« i rat , ^ • t oat! ( t M S ) . Ao. 
tSO. feJma4get %% lafeo* mrnrn^^ iO f t i l ® . 
I S t , O^ir.t inut Caim* ^ . t t , (10G1). o f 
I ^ c i m t ^ ta m&lttk and P* atiarlod faoiaost 
Bpr ing f lo ia , t l l ioo l f l t * 
f ime^rd, €• cstiais. jrg» u u 
183. e, Ci905). Flijre* ©no®. T9S« 
f m t o f d f a, (t0Sl3}» l a »Cleoerooti©«3i«try i n Biology m ^ 
Too.t Utif ITof^* 
185. Teatoird, C, Cteea4»t«T of aaoroiselooolos** 
rfofm Wiiej^ lao*» Itorti, 
tSS* TAiifordi C, AHviiit. i^rftteiu. Ctieia* J^ f 
l a t . t i t t i ford, C. amrn^ Frote ln. CH»«* ^f 
I 189, t«uriford« Q»| niK!! tf* Gi3mm» j ^ t 
I aiQ3, 
y 189« Tanfdrd* C. lT«ti»iist«lttt Qnd aim<Sff« (1839)* «l* 
C ^ a , Bm, 2 I t e40», 
^ 
i«7 
100, f«af«r<l» i,apiMt|t» Hooker, T.£4.f «IJP#| 
M.a«« Siitetmd^tii i axsdi 'i'alcagl, f . 
iimfU K Ofoes* 9&a3« 
H i 
'rai^haiiova, I , A. (49QQ), ITopr. aici, j ^ , 403. 
104* f a y l o r , O.L. (1033K 
Taylor , Aastr , c . e , , «bi«3 /v«atr» 4* Bm* 
196, Vtt iontiaot ona Sroen, «*tl. ( m t ) . J , a io l» ^ t 015* 
Vasifeim, Ealmti, E.A* <10S3). ilod* J i t QBU 
19S# Vtaeewfef Harr is* favenmucj, S. ( lO tOh 
Jjgi t43« 
1©9» w a iMagonit G, (1903K Oentrs lb l* f * Uaot. 
aoo* C.f-%, aa<I Oif Wsioa (t03S)* a&iaose J* ^lijraicil* JJLt 
aot» (1004). I n Meturatli fltiia ££. 
Ba l lo r t t s t ©d., 3, ^ a r t A, 43S* A^&dQmiQ Preest 
fteisr tons* 
y a l v e m t t y t»re«». 
203. felotrft i i to, aafi Scaiiaaoirtl«t iU ( t f f O ) . Coa^. OiooHam. 
304* ^ t l t nan , J.K,» ana 3ela« M* oioetits}* atopUjrs, Aeta 
Whlta»«r, (1963). Anal* Cti»ia* m o , 
S0»* tmife®, r . f ! . , J r . Ct^SD* 0tol« CHaa. 1303. 
20t« Tt i i te , P*ri*, ana AdflagGUit €*a* (1930)* Aoa* Aoad* 
l i t 
308. wtniser, and Hlobol i L.*^* Bioaii&a* Oloptiys* M t a 
i B * ! 
309* i!riiai}| i * t <fr* (1030)* <1* Olol* Ciieo* 1, 
210. According to statements hy the manufacturer, Pharmacia, Uppsala^ 
Sweden, 
siosaAraf 
mm i n Mlnlimfeadi (tTtl?. la^t© 0a Jaly^ At teb Alaa mo&wi 
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